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1. Gant Project 
Es realitza un diagrama de Gantt amb l’objecte de controlar els avenços realitzats en el projecte. El 
diagrama es va actualitzant diàriament fins el  tancament del projecte. 
La darrera actualització del document es farà el dia anterior al lliurament del projecte, és a dir, 
dimecres dia 10 de Gener de 2018. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1
  Annexes Vol.1  
 
 
 
 
2
Disseny d’un banc de proves per a reguladors industrials de gas   
2. Manual d’usuari 
S’ha elaborat una pauta pel que en un futur sigui un manual d’usuari funcional per a l’equip de prova. 
En aquest moment degut a les limitacions de les que disposem al no disposar d’aquesta instal·lació 
físicament el manual es troba en fase embrionària. 
2.1. Normes de seguretat 
Abans de procedir a la instal·lació del banc de proves i a la comprovació del producte a assajar, cal 
llegir detingudament les normes de seguretat descrites a continuació. 
La comprovació de la peça a assajar només podrà dur-se a terme per personal especialitzat, 
degudament format i qualificat i que posseeixin coneixements específics del sistema. 
Començar la comprovació només després d'haver llegit i comprés per complert les instruccions. 
El producte a assajar només es pot testejar en un banc de proves prèviament verificat. 
Abans d’iniciar una prova, el personal que manipula la instal·lació s’ha d’assegurar que els vàlvules de 
tancament i claus de pas estiguin en la posició correcta. 
Durant la comprovació del producte a assajar és imprescindible disposar de la instrucció 
corresponent per a la comprovació. En cas de dubte sobre el ajust correcte del material a assajar cal 
consultar el manual del producte.  
És necessari atenir-se a les prescripcions empresarials per a prevenció de riscs i d'accidents i a la 
normativa estatal especifica que pugui estar vigent.  
Cal tenir en compte que les unions i fixacions del banc de proves i les del producte a assajar estiguin 
correctament connectades. Assegurar-se que el material estigui degudament fixat prèviament al seu 
test.  
Afluixar els cargols de tancament, mànegues i peces de l’equip de prova només després d'haver 
purgat les canonades del banc de proves. 
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2.2. Muntatge del dispositiu a provar 
Primerament s’ha de seleccionar i acoblar a les brides de subjecció del banc de proves el conjunt de 
reduccions necessaris segons les característiques de les subjeccions del regulador. Aquestes 
reduccions han d’anar correctament col·locades i cargolades amb 4 cargols per unió de subjecció i 
incorporar tant volandera com femella en tots els casos. 
Un cop instal·lades les reduccions, s’acostarà el regulador fent ús de la grua habilitada per al 
transport i suspensió. S’alinearà concèntricament el regulador amb la canonada del banc de proves i 
es desplaçarà la part mòbil del banc per ajustar les brides de subjecció del banc a les del cos del 
regulador. S’instal·larà els element d’acoblament necessaris en cada cas tenint sempre en compte el 
correcte parell de collament. 
Tot seguit es connectarà els impulsos del conjunt de regulació i, si escau, del conjunt de la vàlvula de 
seguretat. 
2.3. Arrencada 
Abans de posar en marxa la instal·lació s’ha de verificar que tots els elements de purga, buidat i 
bypass del sistema es troben tancats així com les vàlvules de regulació i control de cabal. Els cargols 
que regulen la pressió en els pilots i pre-pilots del regulador de control s’han de trobar afluixats 
perquè en cas d’error la pressió sigui la menor possible. 
S’ha de seleccionar i instal·lar la molla del pilot que governa el regulador de control prèviament a 
procedir amb l’arrencada de la instal·lació. És molt recomanable procedir al canvi amb la instal·lació 
no pressuritzada per facilitar la seva substitució. Per a canviar la molla simplement s’ha d’afluixar els 
4 cargols tipus Allen de nº4 que incorpora la tapa inferior del pilot i substituir la molla per la desitjada 
col·locant-la correctament amb els seus respectius centradors. 
El control de la instal·lació està monitoritzat i simplificat en el quadre de control. El quadre de control 
incorpora tots els accionaments necessaris per governar tots els dispositius que estiguin 
automatitzats i disposa d’un display on es visualitzen les pressions i temperatures de les zones 
crítiques de la instal·lació. 
Cerciorar-se primerament que el quadre disposi d’electricitat i comprovar no hi ha cap anomalia 
abans de posar el sistema en marxa. 
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Comprovar que el polsador d’emergència no es trobi enclavat cosa que impediria el procés 
d’arrencada. 
Es disposa a l’arrencada de la instal·lació al polsar el botó verd d’arrencada. Aquest botó te la funció 
de governar un actuador pneumàtic que acciona la vàlvula d’esfera col·locada a l’entrada de l’equip 
de proves. Al polsar aquest botó s’aconsegueix una apertura lenta i controlada de la vàlvula 
procurant que el regulador de control RMG no pateixi cop d’ariet. 
2.4. Selecció de pilots 
La selecció de pilots es governa amb un commutador que actua sobre les electrovàlvules de dues 
vies. Al seleccionar un o altre pilot es proporciona l’apertura de les electrovàlvules i allibera la pressió 
necessària per a la regulació del propi regulador de control. És de vital importància mantenir els 
cargols de tarat dels pilots i pre-pilots afluixats abans d’accionar un o altre pilot per tal d’evitar danys 
per sobrepressió. Igualment, és molt important saber quin és el tram de pressió que es desitja per 
efectuar la prova, doncs en cas contrari es pot malmetre el dispositiu que es trobi instal·lat per al test.  
2.5. Tarat regulador de control 
El tarat del regulador de control s’efectua a través dels cargols de regulació que incorporen els pilots i 
pre-pilots. El tarat de la pressió pot variar en funció del tren de pilots escollit i les molles que hi hagi 
incorporades. 
Seguint la següent taula es pot aconseguir el rang de pressió desitjat seleccionant les molles a 
instal·lar en el pilot adequat: 
Taula 1: Selecció molles dels pilots 
RANGS DE PRESSIÓ RMG 
HON 630A (1) HON 630A1 (2) 
Distintiu molla Rang de pressió Distintiu molla Rang de pressió 
Molla groc Ø5,6 1 – 5 bar Molla negre Ø4,5 0,3 – 1 bar 
Molla marró Ø6,3 2 – 10 bar   
Molla vermell Ø7,0 5 – 20 bar   
Molla verd Ø8,0 10 – 40 bar   
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2.6. Prova cabal regulador 
Per realitzar la prova s’ha de tarar el dispositiu preparat per al test a la pressió de sortida desitjada. 
Un cop efectuat el tarat es procedeix a obrir la vàlvula de comporta mitjançant la manipulació del 
potenciòmetre adient que es troba incorporat al quadre de control. En tot moment es pot consultar 
els paràmetres de pressió i temperatura dels diversos punts de la instal·lació mitjançant el display 
col·locat de forma contigua al quadre de control.  
En cas de caiguda de la instal·lació elèctrica les vàlvules de regulació es poden seguir utilitzant 
mitjançant els volants desembragables dels que disposa cadascun dels dos servomotors incorporats. 
2.7. Aturada 
Per a l’aturada simplement s’ha d’accionar el polsador d’aturada. Procedint a polsar s’actua sobre la 
vàlvula d’entrada que tanca el pas de fluid i un cop ha arribat a impedir el pas i finalitzar la totalitat 
del seu recorregut el final de cursa envia el senyal a una electrovàlvula que obre el circuit del banc de 
proves a l’atmosfera mitjançant una vàlvula d’escapament. 
És molt important estar segur que la instal·lació s’ha buidat completament senzillament observant les 
pressions representades en el display. 
Finalment s’ha de tancar les vàlvules de regulació, la vàlvula de tall interior, els cargols dels pilots del 
regulador afluixats i desconnectar el subministrament elèctric del quadre de control. 
Un cop finalitzada l’aturada es pot procedir a extreure el dispositiu provat de la instal·lació. 
2.8. Manteniment preventiu 
Comprovar el correcte funcionament de la vàlvula de seguretat efectuant una aturada i tancament de 
la vàlvula mitjançant el polsador d’emergència. 
Assegurar-se de la no-existència de corrosió i/o oxidació en les conduccions, vàlvules i accessoris de la 
instal·lació. 
Efectuar una prova de pressió hermètica de la instal·lació i comprovar mitjançant una inspecció visual 
fent ús d’un polvoritzador emplenat amb una solució d’aigua sabonosa per tota la superfície del banc 
de prova en recerca de punts de fuita o escapament d’aire comprimit. 
6
Disseny d’un banc de proves per a reguladors industrials de gas   
Comprovar totes les connexions elèctriques buscant punts del cablejat amb falta d’aïllament o en mal 
estat. 
Efectuar periòdicament un calibratge dels elements de mesura com manòmetres, sondes de 
temperatura o pressòstats. 
2.9. Formats 
L’equip tècnic de l’empresa consensua el disseny de diversos formats per a facilitar les diverses 
tasques relacionades amb l’equip de proves. 
 
2.9.1. Prova reguladors industrials 
Es tracta d’un format de prova d’acord amb la vigent normativa  EN334 per a dispositius de regulació 
de la pressió en gas. 
 
 
 
 
 
 
 
 
 
 
 
 
7
  Annexes Vol.1  
 
VALIDACION DE COMPONENTES DE REGULADORES INDUSTRIALES EN BANCO DE PRUEBAS 
REGULADOR / PRODUCTO   TIPO DE MEDICION   Nº Id   
FECHA   HORA   
COMPONENTE A VALIDAR   
BANCO DE PRUEBA A USAR   REALIZADO POR   
TIPO DE 
PRUEBA 
    
FUNCIONALIDA
D 
  
RESISTENCI
A 
  PROVEEDO
R PIEZA    
MAX PRESIÓN 
PRUEBA (Bar) 
  
MIN PRESIÓN 
PRUEBA 
(mmBar) 
  
CAUDAL 
MAX 
PRUEBA 
(m3/h)   
CAUDAL MIN 
PRUEBA (m3/h) 
  
P ENTRADA 
(MMBAR) 
P SALIDA 
(MMBAR) 
TIEMPO (MIN) 
CAUDA
L 
(m3/h) 
TEMPERATURA  
AMB (ºC) 
Comentarios 
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
OBSERVACIONES: 
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2.9.2. Comptabilització material utilitzat 
Format per descomptar el material utilitzat durant una prova. Permet treballar sense que hi hagi 
possibilitat d’oblit quan es faci el descompte de material del magatzem en el programa de gestió. 
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       MOVIMIENTOS DE SALIDA DE I + D PARA PRUEBAS Y PROTOTIPOS 
     
Fecha:   
       Proceder a hacer movimiento de salida de toda pieza utilizada en prototipos o pruebas con la  
finalidad de no desvirtuar el stock. 
   
  
Para efectuar tales movimientos seguir las instrucciones escritas en el programa de gestión Sage: 
1- Tratamientos 
    
  
2- Documentos de Stock 
    
  
3- Movimiento de salida 
    
  
4- MS1700009 ( I + D ) 
    
  
5- Apuntar referencias y cantidad         
       Referencia Cantidad 
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2.9.3. Registre de tests i assaig 
Registre que permet ubicar cronològicament una prova realitzada i analitzar que es va testejar, quins 
paràmetres es van fixar, quins resultats van aparèixer i quines conclusions es varen extreure. A 
diferència del Format de l’apartat 1.9.1. aquest format permet realitzar qualsevol tipus de prova a 
qualsevol component o dispositiu que escaigui.  
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VALIDACION DE COMPONENTES DE REGULADORES INDUSTRIALES EN BANCO DE PRUEBAS 
REGULADOR / PRODUCTO   TIPO DE MEDICION   Nº Id   
FECHA   HORA   
COMPONENTE A VALIDAR   
BANCO DE PRUEBA A USAR   REALIZADO POR   
TIPO DE 
PRUEBA 
    
FUNCIONALIDA
D 
  
RESISTENCI
A 
  PROVEEDO
R PIEZA    
MAX PRESIÓN 
PRUEBA (Bar) 
  
MIN PRESIÓN 
PRUEBA 
(mmBar) 
  
CAUDAL 
MAX 
PRUEBA 
(m3/h)   
CAUDAL MIN 
PRUEBA (m3/h) 
  
P ENTRADA 
(MMBAR) 
P SALIDA 
(MMBAR) 
TIEMPO (MIN) 
CAUDA
L 
(m3/h) 
TEMPERATURA  
AMB (ºC) 
Comentarios 
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
OBSERVACIONES: 
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3. Simulació canonada 
S’ha executat una simulació de la canonada de la instal·lació dividia en 4 trams diferents en quan a 
secció es refereix. A cada tram se li ha aplicat la pressió màxima que haurà de suportar i s’extreuen 
els següents informes adjunts. 
Els resultats obtinguts reflecteixen que els càlculs realitzats paral·lelament van pel bon camí tot i no 
tenir en compte tots els paràmetres reals per a una simulació en perfectes condicions ni tenir tots els 
coneixements necessaris per dur a terme una tasca d’aquest tipus. Tot i així, es pot observar el 
potencial del software a l’hora de presentar exercicis de simulació d’aquestes característiques. 
3.1. Canonada 2 polzades 
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Stress Analysis Report DN50mm
  Project I nfo ( iProperties)
  Summary
  Project
  Status
  Physical
Note: Physical values could be different from Physical values used by FEA reported below.
  Static Analysis:1
General objective and settings:
Mesh settings:
Author admin
Part Number Ø50
Designer admin
Cost 0,00 €
Date Created 29/11/2017
Design Status WorkInProgress
Mass 2,27249 kg
Area 623351 mm^ 2
Volume 2272490 mm^ 3
Center of Gravity x= -351,751 mmy=1,382 mmz=142,184 mm
Design Objective Single Point
Study Type Static Analysis
Last Modification Date 29/11/2017, 18:45
Detect and Eliminate Rigid Body Modes No
Separate Stresses Across Contact Surfaces No
Motion Loads Analysis No
14
  Material(s)
  Operating conditions
  Pressure:1
  Selected Face(s)
Avg. Element Size (fraction of model diameter) 0,1
Min. Element Size (fraction of avg. size) 0,2
Grading Factor 1,5
Max. Turn Angle 60 deg
Create Curved Mesh Elements No
Use part based measure for Assembly mesh Yes
Name Steel, Mild, Welded
General
Mass Density 7,86 g/cm^ 3
Yield Strength 207 MPa
Ultimate Tensile Strength 345 MPa
Stress
Young's Modulus 220 GPa
Poisson's Ratio 0,275 ul
Shear Modulus 86,2745 GPa
Part Name(s)
DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3DIN 2605 90 Deg Elbow Type 5 60.3 - 2.9SDIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3
DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3DIN 2458 Pipe 60.3 x 2.9 - 100.iptDIN 2616 Concentric Reducer (K) 76.1 x 2.9 - 60.3 x 2.9
DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3DIN 2458 Pipe 60.3 x 2.9 - 100.ipt
DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3
Load Type Pressure
Magnitude 0.400 MPa
15
  Fixed Constraint:1
  Selected Face(s)
Constraint Type Fixed Constraint
16
  Contacts (Bonded)
  Results
   Reaction Force and Moment on Constraints
  Result Summary
Name Part Name(s)
Bonded:1 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:1DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:2
Bonded:2 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:3DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:4
Bonded:3 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:5DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:6
Bonded:4 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:1DIN 2616 Concentric Reducer (K) 76.1 x 2.9 - 60.3 x 2.9:1
Bonded:5 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:3DIN 2458 Pipe 60.3 x 2.9 - 100:1
Bonded:6 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:5DIN 2458 Pipe 60.3 x 2.9 - 100:2
Bonded:7 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:4DIN 2458 Pipe 60.3 x 2.9 - 100:2
Bonded:8 DIN 2605 90 Deg Elbow Type 5 60.3 - 2.9S:1DIN 2458 Pipe 60.3 x 2.9 - 100:1
Bonded:9 DIN 2605 90 Deg Elbow Type 5 60.3 - 2.9S:1DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 50 x 60.3:2
Constraint Name Reaction Force Reaction MomentMagnitude Component (X,Y,Z) Magnitude Component (X,Y,Z)
Fixed Constraint:1 1780,19 N
-904,251 N
305,863 N m
-1,33995 N m
0 N 305,848 N m
-1533,43 N 2,62063 N m
Name Minimum Maximum
Volume 2272490 mm^ 3
Mass 17,8618 kg
17
  Figures
  Von Mises Stress
Von Mises Stress 0,00311127 MPa 13,4241 MPa
1st Principal Stress -1,02372 MPa 11,8744 MPa
3rd Principal Stress -4,4225 MPa 2,47004 MPa
Displacement 0 mm 0,00434275 mm
Safety Factor 15 ul 15 ul
18
  1st Principal Stress
19
  3rd Principal Stress
20
  Displacement
21
  Safety Factor
22
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3.2. Canonada 3 polzades 
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Stress Analysis Report DN80mm
  Project I nfo ( iProperties)
  Summary
  Project
  Status
  Physical
Note: Physical values could be different from Physical values used by FEA reported below.
  Static Analysis:1
General objective and settings:
Mesh settings:
Author admin
Part Number Ø80
Designer admin
Cost 0,00 €
Date Created 13/06/2017
Design Status WorkInProgress
Mass 3,42505 kg
Area 1443200 mm^ 2
Volume 3425050 mm^ 3
Center of Gravity x=753,852 mmy=144 mmz= -735,934 mm
Design Objective Single Point
Study Type Static Analysis
Last Modification Date 29/11/2017, 18:33
Detect and Eliminate Rigid Body Modes No
Separate Stresses Across Contact Surfaces No
Motion Loads Analysis No
24
  Material(s)
  Operating conditions
  Pressure:1
  Selected Face(s)
Avg. Element Size (fraction of model diameter) 0,1
Min. Element Size (fraction of avg. size) 0,1
Grading Factor 1,5
Max. Turn Angle 60 deg
Create Curved Mesh Elements No
Use part based measure for Assembly mesh Yes
Name Steel, Mild, Welded
General
Mass Density 7,86 g/cm^ 3
Yield Strength 207 MPa
Ultimate Tensile Strength 345 MPa
Stress
Young's Modulus 220 GPa
Poisson's Ratio 0,275 ul
Shear Modulus 86,2745 GPa
Part Name(s)
DIN 2458 Pipe 88.9 x 1.6 - 200.iptDIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 80 x 88.9DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 80 x 88.9
DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 50 x 60.3DIN 2605 90 Deg Elbow Type 5 88.9 - 3.2SDIN 2616 Concentric Reducer (K) 88.9 x 3.2 - 60.3 x 2.9
DIN 2458 Pipe 88.9 x 1.6 - 200.ipt
Load Type Pressure
Magnitude 4.000 MPa
25
  Fixed Constraint:1
  Selected Face(s)
Constraint Type Fixed Constraint
26
  Contacts (Bonded)
  Results
   Reaction Force and Moment on Constraints
  Result Summary
Name Part Name(s)
Bonded:1 DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 80 x 88.9:2DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 80 x 88.9:3
Bonded:30 DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 80 x 88.9:3DIN 2605 90 Deg Elbow Type 5 88.9 - 3.2S:2
Bonded:31 DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 50 x 60.3:1DIN 2616 Concentric Reducer (K) 88.9 x 3.2 - 60.3 x 2.9:1
Bonded:32 DIN 2458 Pipe 88.9 x 1.6 - 200:1DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 80 x 88.9:2
Bonded:33 DIN 2605 90 Deg Elbow Type 5 88.9 - 3.2S:2DIN 2616 Concentric Reducer (K) 88.9 x 3.2 - 60.3 x 2.9:1
Constraint Name Reaction Force Reaction MomentMagnitude Component (X,Y,Z) Magnitude Component (X,Y,Z)
Fixed Constraint:1 21950,9 N
-8967,28 N
4780,05 N m
0 N m
0 N -4780,05 N m
20035,7 N 0 N m
Name Minimum Maximum
Volume 3425050 mm^ 3
Mass 26,9209 kg
Von Mises Stress 0 MPa 83,3243 MPa
1st Principal Stress -2,47712 MPa 87,5656 MPa
3rd Principal Stress -17,5929 MPa 24,1059 MPa
Displacement 0 mm 0,0823369 mm
Safety Factor 2,48427 ul 15 ul
27
  Figures
  Von Mises Stress
28
  1st Principal Stress
29
  3rd Principal Stress
  Displacement
30
31
  Safety Factor
32
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3.3. Canonada 4 polzades 
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Stress Analysis Report DN100mm
  Project I nfo ( iProperties)
  Summary
  Project
  Status
  Physical
Note: Physical values could be different from Physical values used by FEA reported below.
  Static Analysis:1
General objective and settings:
Mesh settings:
Author admin
Part Number Ø100
Designer admin
Cost 0,00 €
Date Created 13/06/2017
Design Status WorkInProgress
Mass 20,571 kg
Area 4067560 mm^ 2
Volume 10285200 mm^ 3
Center of Gravity x= -541,134 mmy=1459,07 mmz= -1146,02 mm
Design Objective Single Point
Study Type Static Analysis
Last Modification Date 29/11/2017, 18:51
Detect and Eliminate Rigid Body Modes No
Separate Stresses Across Contact Surfaces No
Motion Loads Analysis No
34
  Material(s)
  Operating conditions
  Pressure:1
  Selected Face(s)
Avg. Element Size (fraction of model diameter) 0,1
Min. Element Size (fraction of avg. size) 0,2
Grading Factor 1,5
Max. Turn Angle 60 deg
Create Curved Mesh Elements No
Use part based measure for Assembly mesh Yes
Name Steel, Mild, Welded
General
Mass Density 7,86 g/cm^ 3
Yield Strength 207 MPa
Ultimate Tensile Strength 345 MPa
Stress
Young's Modulus 220 GPa
Poisson's Ratio 0,275 ul
Shear Modulus 86,2745 GPa
Part Name(s)
DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 50 x 60.3DIN 2605 90 Deg Elbow Type 5 114.3 - 3.6SDIN 2616 Concentric Reducer (K) 114.3 x 3.6 - 60.3 x 2.9
DIN 2458 Pipe 88.9 x 3.2 - 500.iptDIN 2605 90 Deg Elbow Type 5 114.3 - 3.6SDIN 2458 Pipe 88.9 x 3.2 - 500.ipt
DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 100 x 114.3DIN 2458 Pipe 88.9 x 1.6 - 200.iptDIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 100 x 114.3
DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 100 x 114.3DIN 2634 Welding Neck Flange Type C Series 1 (ISO) - PN 25 100 x 114.3DIN 2634 Welding Neck Flange Type C Series 1 (ISO) - PN 25 100 x 114.3DIN 2458 Pipe 114.3 x 3.6 - 300.ipt
DIN 2458 Pipe 114.3 x 3.6 - 300.iptDIN 2458 Pipe 114.3 x 3.6 - 800.ipt
Load Type Pressure
Magnitude 2.500 MPa
35
  Fixed Constraint:1
  Selected Face(s)
Constraint Type Fixed Constraint
36
  Contacts (Bonded)
Name Part Name(s)
Bonded:1 DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 100 x 114.3:3DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 100 x 114.3:4
Bonded:2 DIN 2634 Welding Neck Flange Type C Series 1 (ISO) - PN 25 100 x 114.3:1DIN 2634 Welding Neck Flange Type C Series 1 (ISO) - PN 25 100 x 114.3:2
Bonded:3 DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 100 x 114.3:3DIN 2458 Pipe 114.3 x 3.6 - 300:2
Bonded:4 DIN 2634 Welding Neck Flange Type C Series 1 (ISO) - PN 25 100 x 114.3:2DIN 2458 Pipe 114.3 x 3.6 - 300:1
Bonded:5 DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 100 x 114.3:4DIN 2458 Pipe 114.3 x 3.6 - 800:1
Bonded:6 DIN 2634 Welding Neck Flange Type C Series 1 (ISO) - PN 25 100 x 114.3:1DIN 2458 Pipe 114.3 x 3.6 - 300:2
Bonded:7 DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 50 x 60.3:2DIN 2616 Concentric Reducer (K) 114.3 x 3.6 - 60.3 x 2.9:2
Bonded:8 DIN 2616 Concentric Reducer (K) 114.3 x 3.6 - 60.3 x 2.9:2DIN 2458 Pipe 88.9 x 3.2 - 500:1
Bonded:9 DIN 2458 Pipe 88.9 x 3.2 - 500:2
37
  Results
   Reaction Force and Moment on Constraints
  Result Summary
DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 100 x 114.3:2
Bonded:10 DIN 2605 90 Deg Elbow Type 5 114.3 - 3.6S:2DIN 2458 Pipe 88.9 x 3.2 - 500:1
Bonded:11 DIN 2605 90 Deg Elbow Type 5 114.3 - 3.6S:1DIN 2458 Pipe 114.3 x 3.6 - 800:1
Bonded:12 DIN 2605 90 Deg Elbow Type 5 114.3 - 3.6S:1DIN 2458 Pipe 88.9 x 3.2 - 500:2
Bonded:13 DIN 2605 90 Deg Elbow Type 5 114.3 - 3.6S:2DIN 2458 Pipe 114.3 x 3.6 - 300:1
Constraint Name Reaction Force Reaction MomentMagnitude Component (X,Y,Z) Magnitude Component (X,Y,Z)
Fixed Constraint:1 16495,6 N
-16487,7 N
30975,6 N m
-230,568 N m
0 N -146,106 N m
509,117 N 30974,4 N m
Name Minimum Maximum
Volume 10285200 mm^ 3
Mass 80,8419 kg
Von Mises Stress 0 MPa 85,1014 MPa
1st Principal Stress -2,61754 MPa 91,7792 MPa
3rd Principal Stress -16,3904 MPa 11,915 MPa
Displacement 0 mm 0,276191 mm
Safety Factor 2,43239 ul 15 ul
38
  Figures
  Von Mises Stress
39
  3rd Principal Stress
  1st Principal Stress
40
  Displacement
41
  Safety Factor
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3.4. Canonada 6 polzades 
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Stress Analysis Report DN150mm
  Project I nfo ( iProperties)
  Summary
  Project
  Status
  Physical
Note: Physical values could be different from Physical values used by FEA reported below.
  Static Analysis:1
General objective and settings:
Mesh settings:
Author admin
Part Number Ø150
Designer admin
Cost 0,00 €
Date Created 13/06/2017
Design Status WorkInProgress
Mass 8,60617 kg
Area 2771120 mm^ 2
Volume 8606170 mm^ 3
Center of Gravity x= -3011,83 mmy=3012,01 mmz= -1145,85 mm
Design Objective Single Point
Study Type Static Analysis
Last Modification Date 29/11/2017, 19:01
Detect and Eliminate Rigid Body Modes No
Separate Stresses Across Contact Surfaces No
Motion Loads Analysis No
44
  Material(s)
  Operating conditions
  Pressure:1
  Selected Face(s)
Avg. Element Size (fraction of model diameter) 0,1
Min. Element Size (fraction of avg. size) 0,2
Grading Factor 1,5
Max. Turn Angle 60 deg
Create Curved Mesh Elements No
Use part based measure for Assembly mesh Yes
Name Steel, Mild, Welded
General
Mass Density 7,86 g/cm^ 3
Yield Strength 207 MPa
Ultimate Tensile Strength 345 MPa
Stress
Young's Modulus 220 GPa
Poisson's Ratio 0,275 ul
Shear Modulus 86,2745 GPa
Part Name(s)
DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 80 x 88.9DIN 2616 Concentric Reducer (K) 168.3 x 4.5 - 88.9 x 3.2DIN 2458 Pipe 114.3 x 3.6 - 600.ipt
DIN 2615-1 Reducing Tee 168.3 x 4.5 - 76.1 x 2.9 SDIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3
DIN 2458 Pipe 114.3 x 3.6 - 82,5.iptDIN 2458 Pipe 114.3 x 3.6 - 82,5.iptDIN 2458 Pipe 88.9 x 1.6 - 200.ipt
DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3
Load Type Pressure
Magnitude 0.400 MPa
45
  Fixed Constraint:1
  Selected Face(s)
Constraint Type Fixed Constraint
46
  Contacts (Bonded)
  Results
   Reaction Force and Moment on Constraints
Name Part Name(s)
Bonded:1 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3:2DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3:3
Bonded:2 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3:1DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3:4
Bonded:3 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3:3DIN 2458 Pipe 114.3 x 3.6 - 82,5:1
Bonded:4 DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3:2DIN 2458 Pipe 114.3 x 3.6 - 82,5:2
Bonded:5 DIN 2635 Welding Neck Flange Type C Series 1 (ISO) - PN 40 80 x 88.9:23DIN 2616 Concentric Reducer (K) 168.3 x 4.5 - 88.9 x 3.2:1
Bonded:6 DIN 2616 Concentric Reducer (K) 168.3 x 4.5 - 88.9 x 3.2:1DIN 2458 Pipe 114.3 x 3.6 - 600:1
Bonded:7 DIN 2458 Pipe 114.3 x 3.6 - 600:1DIN 2615-1 Reducing Tee 168.3 x 4.5 - 76.1 x 2.9 S:1
Bonded:8 DIN 2458 Pipe 114.3 x 3.6 - 82,5:2DIN 2633 Welding Neck Flange Type C Series 1 (ISO) - PN 16 150 x 168.3:1
Bonded:9 DIN 2615-1 Reducing Tee 168.3 x 4.5 - 76.1 x 2.9 S:1DIN 2458 Pipe 114.3 x 3.6 - 82,5:1
Constraint Name Reaction Force Reaction MomentMagnitude Component (X,Y,Z) Magnitude Component (X,Y,Z)
Fixed Constraint:1 5965,58 N
-5761,31 N
1188,81 N m
0 N m
0 N 1188,81 N m
1547,72 N 0 N m
47
  Figures
  Von Mises Stress
Von Mises Stress 0 MPa 36,2037 MPa
1st Principal Stress -2,7503 MPa 45,6888 MPa
3rd Principal Stress -22,038 MPa 5,09112 MPa
Displacement 0 mm 0,0663322 mm
Safety Factor 5,71765 ul 15 ul
  Result Summary
Name Minimum Maximum
Volume 8606200 mm^ 3
Mass 67,6447 kg
48
  1st Principal Stress
49
  3rd Principal Stress
50
  Displacement
51
  Safety Factor
52
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4. Pressupost 
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COD. CONCEPTE UNITAT QUANTITAT P. UNITARI (€) IMPORT B.I. (€)
100 QUANTÒMETRES
101 ITRON FLUXI 2000/TZ G-400 DN100 PN40 unit. 1 2.691,06 2.691,06
102 ITRON DELTA G-65 DN 50 PN16 unit. 1 1.645,00 1.645,00
103 Quantòmetre Itron G65 DN50 Dinàmica Ampliada 1:160 unit. 1 186,97 186,97
200 REGULADOR
201 RMG 402 unit. 1 6.395,00 6.395,00
202 Joc complet de molles de regulació per HON630 unit. 1 78,04 78,04
203 HON 630/2-1 unit. 1 2.793,00 2.793,00
300 CANONADA
301 Tub S/S 2448 ST37 4" 114,3 x 3,6mm mts. 6 12,74 76,44
302 Tub S/S 2448 ST37 6" 168,3 x 4,5mm mts. 6 23,04 138,24
303 Tub S/S 2448 ST37 2" 60,3 x 2,9mm mts. 6 5,42 32,52
304 Tub S/S A106/API5L 3" STD 88,9 x 5,49mm mts. 6 15,93 95,58
400 ACCESSORIS CANONADA
401 Corba 90º EN10253-1 5D (DIN2606) S235 4" unit. 2 16,32 32,64
402 Corba 90º EN10253-1 5D (DIN2606) S235 2" unit. 1 3,70 3,70
403 Colze 90º B.16.9 A-234 WPB 3" STD unit. 1 5,84 5,84
404 Te ANSI B.16.9 A-234 WPB 6" STD unit. 1 37,42 37,42
405 Te ANSI B.16.9 A-234 WPB 3" STD unit. 1 10,21 10,21
406 R.C. ANSI B.16.9 A-234 WPB 4" x 2" STD unit. 1 4,79 4,79
407 R.C. ANSI B.16.9 A-234 WPB 6" x 4" STD unit. 1 13,27 13,27
408 R.C. ANSI B.16.9 A-234 WPB 3" x 2" STD unit. 1 2,62 2,62
409 R.C. ANSI B.16.9 A-234 WPB 6" x 2" STD unit. 1 25,76 25,76
410 BR EN1092-1/11 B1 PN10-16 P245GH DN150 unit. 4 18,00 72,00
411 BR EN1092-1/11 B1 PN10-16 P245GH DN50 unit. 6 5,92 35,52
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412 BR EN1092-1/11 B1 PN25-40 P245GH DN100 unit. 6 15,45 92,70
413 BR EN1092-1/11 B1 PN25-40 P245GH DN50 unit. 2 7,35 14,70
414 BR EN1092-1/11 B1 PN25-40 P245GH DN80 unit. 2 12,65 25,30
415 BRIDA WN 600LBS RF SA-A 105N 3" XS unit. 2 22,88 45,76
416 Manguera flexible Superflex PU L/R Ø60mm unit. 4 9,91 39,62
417 Manguera flexible Superflex PU L/R Ø170mm unit. 4 30,87 123,48
418 Transport unit. 1 15,00 15,00
500 SOLDADURA
501 Soldadura Radiografiada unit. 1 3.900,00 3.900,00
600 ESTRUCTURA
601 Biga acer perfil HEB 120mm mts 24 23,94 574,46
602 Soldadura suportació i estructura hores 10 42,00 420,00
603 Muntatge, col·locació i ajust hores 2 42,00 84,00
700 TANCAMENTS
701 Suministre i col·locació Tabic de pladur amb aïllant acústic unit. 1 690,00 690,00
702 Suministre i col·locació de Porta RF 60 pas 820mm unit. 1 790,00 790,00
703 Suministre i col·locació finestra de 1200x600mm vidre acústic unit. 1 279,00 279,00
704 Suministre i col·locació porta doble DM pas 1440mm unit. 1 864,00 864,00
705 Reciclatge de resiuds unit. 1 58,00 58,00
800 VALVULERIA
801 Vàlvula de comporta GSC PN-10 RF DN150+SERVOMOTOR C-250 unit. 1 3.202,00 3.202,00
802 Vàlvula de comporta GSC PN-10 RF DN50+SERVOMOTOR B-26 unit. 1 2.372,00 2.372,00
803 Vàlvula papallona LUG DN50 PN16 unit. 1 36,29 36,29
804 Vàlvula papallona LUG DN150 PN16 unit. 1 82,29 82,29
900 VÀLVULA DE SEGURETAT
901 Vàlvula de seguretat ISO KITZ F14D PTFE + 15% F.V. DN80 PN40 unit. 1 259,00 259,00
902 Actuador pneumàtic PRISMA PA25-S + F.C. E.M. + E.V. 3/2 unit. 1 411,00 411,00
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1000 ELECTROVÀLVULES
1001 Electrovàlvula VZWP-L-M22C-G14-130-1P4-40 unit. 4 118,68 474,72
1100 SILENCIADOR
1101 Silenciador cilíndric Ø400mm unit. 1 4.640,00 4.640,00
1200 MUNTATGE BANC DE PROVES
1201 Mà d'obra oficial 1a hores 56 42,00 2.352,00
1200 GRÚA TRANSPORT REGULADORS
1201 Grúa E-130 motoritzada unit. 1 507,27 507,27
1200 INSTAL·LACIÓ ELÈCTRICA
1201 Polsador emergència amb enclavament unit. 1 23,12 23,12
1202 selector 3 posicions unit. 1 8,22 8,22
1203 Base endoll Schuco unit. 1 11,67 11,67
1204 font d'alimentació 10A 240W 24VDC unit. 1 114,14 114,14
1205 Micro Controlador Unitronics unit. 1 495,00 495,00
1206 Armari Rittal 500x500x300mm unit. 1 178,17 178,17
1207 Polsador rasant blanc unit. 1 4,46 4,46
1208 Polsador rasant blau unit. 1 8,81 8,81
1209 Pilot blanc unit. 1 4,29 4,29
1210 Interrupotr 20A unit. 1 18,96 18,96
1211 Maneta interruptor 12 A 40 unit. 1 9,96 9,96
1212 Relé 24DC unit. 1 8,85 8,85
1213 relé auxiliar 24DC unit. 1 6,93 6,93
1214 Magnetotèrmic 3A unit. 2 18,77 37,54
1215 Magnetotèrmic 10A unit. 1 18,77 18,77
1216 Sonda PT-100 0 - +100°C unit. 1 97,00 97,00
1217 Sonda PT-100 -40 - +50°C unit. 1 97,00 97,00
1218 Sensor pressió 0-40 bar unit. 2 142,50 285,00
1219 Sensor pressió 0-10 bar unit. 1 142,50 142,50
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1220 Cable quadre unit. 1 30,00 30,00
1221 Numeració grafo, fundes i terminals unit. 1 15,00 15,00
1222 Borns, guíes, canals i accessoris varis unit. 1 153,61 153,61
1223 Muntatge armari hores 8 29,00 232,00
1224 Documentació i esquemes instal·lació hores 5 29,00 145,00
1225 Instal·lació equipament hores 32 29,00 928,00
1226 Prova hores 8 29,00 232,00
1227 Desplaçaments unit. 1 20,00 20,00
1300 ENGINYERIA
1301 Estudi de disseny hores 50 25,00 1.250,00
1302 Càlculs hores 25 25,00 625,00
1303 Gestió hores 100 25,00 2.500,00
1304 Documentació hores 60 25,00 1.500,00
1305 Confecció de plànols hores 20 25,00 500,00
1306 Memòria del projecte hores 150 25,00 3.750,00
Subtotal (€) 50.179,21
57
Disseny d’un banc de proves per a reguladors industrials de gas   
5. Anàlisi econòmic 
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Inversió (€) 50.179,21
Estalvi anual (€) 15.000,00
Despesa anual (€) 1.940,54
Perídoe (Anys) Ingressos (€) Despeses (€) Flux de caixa (€) Flux de caixa acum. (€)
2018 -50.179,21 -50.179,21
2019 15.000,00 1.940,54 13.059,46 -37.119,76
2020 15.000,00 1.940,54 13.059,46 -24.060,30
2021 15.000,00 1.940,54 13.059,46 -11.000,85
2022 15.000,00 1.940,54 13.059,46 2.058,61
2023 15.000,00 1.940,54 13.059,46 15.118,07
2024 15.000,00 1.940,54 13.059,46 28.177,52
2025 15.000,00 1.940,54 13.059,46 41.236,98
2026 15.000,00 1.940,54 13.059,46 54.296,43
2027 15.000,00 1.940,54 13.059,46 67.355,89
2028 15.000,00 1.940,54 13.059,46 80.415,35
Payback 3,84
VAN 71.772,88 €
TIR 23%
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6. Càlculs 
6.1. Emplenament i buidat dipòsit 
QNmax (m³/h) 5.000,00 
inlet P1 (bar) 41 
inlet P2 (bar) 26 
outlet P1 (bar) 10 
outlet P2 (bar) 4 
Volume (m³) 5 
Vn (40-25) 0,0007 
n1 8.270,067 
n2 5.244,433 
n1-n2 3.025,634 
AV 74,019 
time (h) 0,015 
time (s) 53,294 
  Qbooster(lt/min) 13.332,00 
QNbooster(m³/h) 800 
P3 (bar) 10 
n3 2.017,090 
n1-n3 6.252,977 
AV 152,973 
time (h) 0,191 
time (min) 11,474 
time (s) 688,448 
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6.2. Velocitat en canonades 
velocitats canonada ST37 
 
DN 50 (2") DN80 (3") DN100 (4") DN125 (5") DN150 (6") 
espessors std (mm) 2,9 3,2 3,6 4 4,5 
Ø int (m) 0,055 0,083 0,107 0,132 0,159 
v (m/s) 53,583 259,818 154,170 101,954 69,686 
      v 40 bar (m/s) 1,307 6,337 3,760 2,487 1,700 
v 25 bar (m/s) 2,061 9,993 5,930 3,921 2,680 
v 10 bar (m/s) 4,871 23,620 14,015 9,269 6,335 
v 4 bar (m/s) 10,717 51,964 30,834 20,391 13,937 
v 1 bar (m/s) 26,792 129,909 77,085 50,977 34,843 
      
      velocitats canonada AISI 304/316L 
 
DN 50 (2") DN80 (3") DN100 (4") DN125 (5") DN150 (6") 
espessors std (mm) 2,77 3,05 3,05 3,4 3,4 
Ø int (m) 0,055 0,083 0,108 0,133 0,162 
v (m/s) 53,075 257,939 151,051 100,122 67,800 
      v 40 bar (m/s) 1,307 6,291 3,684 2,442 1,654 
v 25 bar (m/s) 2,061 9,921 5,810 3,851 2,608 
v 10 bar (m/s) 4,871 23,449 13,732 9,102 6,164 
v 4 bar (m/s) 10,717 51,588 30,210 20,024 13,560 
v 1 bar (m/s) 26,792 128,969 75,525 50,061 33,900 
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6.3. Espessor en canonades 
ESPESSORS CANONADA 
Material   ST37 AISI 304 AISI 316L 
 límit elàstic (Mpa)   235 220 190 
 Resistència tracció (Mpa)   350 500 550 
 70% (Mpa)   164,5 154 133 
   
     ESPESSOR DE CANONADA 
Ø exterior (mm) 60,3 88,9 114,3 139,7 168,3 
espessor a 40bar (mm) 0,805 1,187 1,526 1,865 2,246 
espessor a 25bar (mm) 0,508 0,749 0,963 1,177 1,418 
espessor a 10bar (mm) 0,205 0,303 0,389 0,476 0,573 
espessor a 4 bar (mm) 0,082 0,122 0,156 0,191 0,230 
espessor a 1 bar (mm) 0,021 0,030 0,039 0,048 0,058 
  
     FACTOR DE SEGURETAT 
Ø exterior (mm) 60,3 88,9 114,3 139,7 168,3 
FS a 40bar 3,603 2,697 2,360 2,145 2,003 
FS a 25bar 5,707 4,271 3,738 3,398 3,173 
FS a 10bar 14,123 10,571 9,249 8,408 7,852 
FS a 4bar 35,164 26,319 23,029 20,935 19,550 
FS a 1bar 140,367 105,059 91,927 83,570 78,039 
      ESPESSOR DE CANONADA 
Ø exterior (mm) 60,3 88,9 114,3 139,7 168,3 
espessor a 40bar (mm) 0,800 1,180 1,517 1,854 2,234 
espessor a 25bar (mm) 0,505 0,745 0,958 1,171 1,410 
espessor a 10bar (mm) 0,204 0,301 0,387 0,473 0,570 
espessor a 4 bar (mm) 0,082 0,121 0,155 0,190 0,229 
espessor a 1 bar (mm) 0,021 0,030 0,039 0,048 0,057 
  
     FACTOR DE SEGURETAT 
Ø exterior (mm) 60,3 88,9 114,3 139,7 168,3 
FS a 40bar 3,461 2,585 2,010 1,833 1,522 
FS a 25bar 5,482 4,094 3,184 2,904 2,411 
FS a 10bar 13,567 10,132 7,881 7,188 5,966 
FS a 4bar 33,779 25,228 19,622 17,896 14,855 
FS a 1bar 134,840 100,706 78,327 71,440 59,300 
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ESPESSOR DE CANONADA 
Ø exterior (mm) 60,3 88,9 114,3 139,7 168,3 
espessor a 40bar (mm) 0,923 1,361 1,749 2,138 2,576 
espessor a 25bar (mm) 0,584 0,860 1,106 1,352 1,629 
espessor a 10bar (mm) 0,236 0,348 0,448 0,547 0,659 
espessor a 4 bar (mm) 0,095 0,140 0,180 0,220 0,265 
espessor a 1 bar (mm) 0,024 0,035 0,045 0,055 0,066 
  
     FACTOR DE SEGURETAT 
Ø exterior (mm) 60,3 88,9 114,3 139,7 168,3 
FS a 40bar 3,001 2,241 1,743 1,590 1,320 
FS a 25bar 4,747 3,545 2,757 2,515 2,088 
FS a 10bar 11,729 8,760 6,813 6,214 5,158 
FS a 4bar 29,185 21,797 16,953 15,463 12,835 
FS a 1bar 116,466 86,983 67,653 61,705 51,219 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
63
  Annexes Vol.1  
6.4. Qualitat fixacions 
1 
BRIDA 2" Øint. (mm) 54,500 
 
  Pressió de funcionament (bar) 
Àrea (mm²) 2.332,829 
 
  40 25 4 
cargols 4,000 
 
F1 3" (N) 2.332,829 1.458,018 233,283 
2 
BRIDA 3" Øint. (mm) 82,500 
 
F2 3" (N) 2.672,808 1.670,505 267,281 
Àrea (mm²) 5.345,616 
 
F3 4" (N) 4.504,419 2.815,262 450,442 
cargols 8,000 
 
F4 6" (N) 665.884,995 416.178,122 66.588,500 
3 
BRIDA 4" Øint. (mm) 107,100 
 
Precàrrega 1 
(N) 89.901,374 90.776,185 92.000,920 
Àrea (mm²) 9.008,839 
 
Precàrrega 2 
(N) 89.561,395 90.563,698 91.966,922 
cargols 8,000 
 
Precàrrega 3 
(N) 139.620,034 141.309,191 143.674,011 
4 
BRIDA 6" Øint. (mm) 159,300 
 
Precàrrega 4 
(N) 
-
521.760,542 
-
272.053,669 77.535,954 
Àrea (mm²) 19.930,649 
 
Torque 1 
(N*m) 179,803 181,552 184,002 
cargols 8,000 
 
Torque 2 
(N*m) 179,123 181,127 183,934 
    
Torque 3 
(N*m) 279,240 282,618 287,348 
M16 
Sy cargol 8.8 
(N/mm²) 640,000 
 
Torque 4 
(N*m) -1.043,521 -544,107 155,072 
Ø fons de rosca (mm) 13,546 
     Au cargol (mm²) 144,116 
     Fmax (N) 92.234,203 
     
        
M20 
Sy cargol 8.8 
(N/mm²) 640,000 
     Ø fons de rosca (mm) 16,933 
     Au cargol (mm²) 225,194 
     Fmax (N) 144.124,453 
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6.5. Àrea de pas en vàlvula de comporta 
Radi de pas 1,00 (As)Segment àrea guillotina Àrea de pas 
alçada guillotina 
(h) 
0,00 0,000 3,142 
0,10 0,059 3,024 
0,20 0,164 2,815 
0,30 0,295 2,551 
0,40 0,447 2,247 
0,50 0,614 1,913 
0,60 0,793 1,556 
0,70 0,980 1,182 
0,80 1,173 0,795 
0,90 1,371 0,399 
1,00 1,571 0,000 
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7. Assaigs previs 
Es realitza la prova degut a la complexitat de l’aparell i a la diferència de funcionament respecte dels 
reguladors industrials fabricats a la companyia. Es fa un assaig al regulador de control RMG per 
comprovar el seu comportament, les seves capacitats i el procediment que utilitza per fer la regulació  
de la pressió de sortida. 
En primera instancia  va ser necessari la fabricació d’una petita instal·lació per poder col·locar el 
regulador a la línia de pressió de 40 bar. Fins al moment no es disposa de cap instal·lació per poder 
fer la prova dinàmica d’un regulador amb aquesta pressió d’entrada. 
L’Assaig consisteix en comprovar el rang màxim i mínim de regulació a la sortida del regulador de 
control i observar si hi ha oscil·lació en la pressió de regulació en cap cas. Per aconseguir reproduir el 
comportament del regulador es prepara el següent material que es descompta de l’estoc de 
magatzem: 
 
Taula 2: Material utilitzat per l'assaig 
DESCRIPCIÓ QUANTITAT 
VÀLVULA ESFERA WAFER DN100 PN25/40 1 
JUNTA KLINGERIT DN 50  PN10/16/25/40  2 
JUNTA KLINGERIT DN100  PN10/16 1 
JUNTA KLINGERIT DN 80  PN10/16/25/40 1 
CARGOL M.16*60 Fe DIN933 ZN 8.8   8 
VOLANDERA M.16 Fe DIN 125 Zn.    32 
FEMELLA M.16 Fe DIN 934 ZN.     12 
HERMETO RECTE ¼ X Ø12 DIN 2353   2 
TORRETA T.IMPULS 4 VIES  ¼"   1 
VOLANDERA M.20 Fe DIN 125 ZN.    8 
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CARGOL M20*60 Fe DIN 933 ZN  8.8   8 
TAP LLAUTÓ ¼" G    ZINCADO 2 
CONNEXIÓ FLEXIBLE PN25/40 1,5m Ø12mm 2 
BRIDA DN50 PN25/40 2 
REDUCCIÓ CONCENTRICA 3” x 2” 1 
CORBA DIN 2605 TYPE 5 3” 1 
BRIDA DN80 PN25/40 1 
REDUCCIÓ CONCENTRICA 4” x 3” 1 
BRIDA DN100 PN25/40 1 
MANGUERA FLEXIBLE 1m INOX 2” 1 
 
Recopilat tot el material necessari es construeix el conjunt aplicant soldadura als elements que 
conformaran la canonada i es fixen les unions embridades amb els elements corresponents. 
Un cop finalitzada la fase de construcció es procedeix a la instal·lació a un punt de pressió de la xarxa 
de subministrament d’aire comprimit. La xarxa es troba a un pressió de 40 bar i s’acobla mitjançant 
canonada flexible en acer inoxidable de diàmetre 2 polzades. L’assemblatge final es pot observar al 
plànol EP1 025 incorporat al conjunt de plànols de l’apartat 6 d’aquests annexes. 
La prova consisteix en avaluar la funcionalitat del regulador de control variant la posició dels 
elements de regulació de que disposa. 
Aquest dispositiu regulador controla la pressió de sortida mitjançant un tren de regulació amb un 
pilotatge de la pressió repartit en dues etapes. En la primera etapa es troba el pre-pilot. Aquest 
element governa la pressió sobre la membrana del pilot principal. El pilot principal és la segona etapa 
del conjunt de regulació. D’aquesta forma i amb la seqüència esmentada s’aconsegueix una major 
precisió en la mesura i millor efectivitat davant de variacions i fluctuacions de la demanda que si es 
tractés d’un regulador amb una sola etapa. Per altra banda, al disposar de doble etapa el regulador 
pot esdevenir lent davant de reaccions brusques i per això incorpora una vàlvula d’arrencada per 
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graduar la intrusió del mecanisme de compensació i accelerar el procés d’ajust i compensació de les 
pressions dins del regulador. 
 
 
 Tenint en compte els punts crítics mostrats en la imatge anterior núm. XXX podem observar hi ha 
tres paràmetres a controlar en el regulador que es troben encerclats en color morat. Aquests tres 
paràmetres són: 
- Càrrega de la molla de pre-pilotatge (Primera etapa). 
- Càrrega de la molla del pilot de regulació (Segona etapa). 
- Apertura vàlvula d’arrencada. 
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En el transcurs de la prova es corrobora que es compleix amb els rangs anotats en la documentació 
del producte i s’esbrina el seu funcionament. Per tal d’evitar oscil·lacions durant la regulació quan hi 
ha variacions sobtades de la demanda és preferible fer ús de la vàlvula d’arrencada. També s’observa 
que al ser una vàlvula de pas amb comandament per palanca i apertura de 90 graus hi ha molt poca 
precisió per aconseguir la posició correcta. En el moment de la instal·lació s’optarà per una vàlvula 
amb comandament per volant circular que proporcioni una possibilitat d’apertura molt superior. 
Aquesta vàlvula s’ubicarà a continuació dels pilots per poder governar des de l’interior del laboratori 
les dues etapes del pilotatge i la vàlvula d’arrencada. 
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8. Documentació material 
8.1. Regulador de control 
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pilot rmG 630a, rmG 640
Application, characteristics, technical data
application
• pilot for gas pressure regulators RMG 402, RMG 502, RMG 503, RMG 505
• suitable for natural gas and all non-corrosive gaseous media
characteristics
• one-stage or two-stage pilot composed of interchangeable cartridge assemblies
• the two-stage version ensures a high regulating accuracy even under high inlet pressure changes
• equipped with inlet pressure (load limiting pressure) gauges, with or without outlet pressure gauge as an optio-
nal feature, and fine filter RMG 905
• can be provided with electric remote setpoint adjustment as an optional feature
technical data
max. inlet pressure pumax    100 bar
rmG 630a 
• two-stage version
• for high regulating accuracy
• adjustment range (see page no. 3)
rmG 640
• one-stage version
• application at inlet pressure changes: pu ≤ 15 bar
• adjustment range (see page no. 3)    
weights
pilot
adjustment range Wh up to
1 bar 40 bar 90 bar
RMG 630a
RMG 640
6.0 kg
4.0 kg
5.0 kg
3.5 kg
6.5 kg
4.5 kg
materials 
body
internal parts
diaphragms
sealings
aluminium alloy
aluminium alloy/steel
rubber-like plastic material (NBR)
rubber-like plastic material (NBR)
accuracy class (ac) and
lock-up pressure class (SG)
RMG 630a AC ≥ 2.5          SG ≥ 10
RMG 640 AC ≥ 5             SG ≥ 10
lock-up pressure zone class (SZ) SZ 2.5
temperature range -20°C ... +60°C (class 2)
function and strength according to EN 334
din-dVGW registration   the pilots are components of the regulators
ce/ped approved
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pilot rmG 630a, rmG 640
Application, characteristics, technical data
adjuStment ranGeS
pilot rmG 630a
adjustment range Wa
control stage
setpoint spring
special feature
No.: colour wire-dia. in mm
0.15 ... 1 bar 1 black 4.5 larger measuring diaphragm
1.00 ... 5 bar 2 yellow 5.6 control stage with diaphragm assembly
2.00 ... 10 bar 3 brown 6.3 control stage with diaphragm assembly
5.00 ... 20 bar 4 red 7.0 control stage with diaphragm assembly
10.0 ... 40 bar 5 green 8.0 control stage with diaphragm assembly
20.0 ... 90 bar 6 white 9.0 control stage with metal harmonica type measuring unit
load limiting stage
5 ... 15 bar green 5.0 automatically > pa
pilot rmG 640 (one stage version, for inlet pressure Δp ≤ 15 bar)
adjustment range Wa
control stage
setpoint spring
special feature
No.: colour wire-dia. in mm
0.15 ... 1 bar 1 black 4.5 larger measuring diaphragm
1.00 ... 5 bar 2 yellow 5.6 control stage with diaphragm assembly
2.00 ... 10 bar 3 brown 6.3 control stage with diaphragm assembly
5.00 ... 20 bar 4 red 7.0 control stage with diaphragm assembly
10.0 ... 40 bar 5 green 8.0 control stage with diaphragm assembly
20.0 ... 90 bar 6 white 9.0 control stage with metal harmonica type measuring unit
accuracy claSS ac and lock-up preSSure claSS SG
adjustment range accuracy class ac lock-up pressure class SG
rmG 630a 0.15 ... 1 bar AC 20 SG 30
> 1 ...  3 bar AC 10 SG 30
> 3 ...  5 bar AC 5 SG 10
> 5 ...  90 bar AC 2,5 SG 10
rmG 640 0.15 ... 3 bar AC 20 SG 30
> 3 ... 5 bar AC 10 SG 20
> 5 ... 90 bar AC 5 SG 10
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pilot rmG 630a, rmG 640
Design and operation
The gas pressure regulator is designed to keep the outlet pressure constant within given limits, independent of 
disturbing influences like inlet pressure and flow rate changes.
This regulating operation is controlled by the pilot which feeds loading pressure to the main diaphragm to chan-
ge its opening position for a regulation of the gas flow within the main valve.
The amplifying valve in the double diaphragm system of the control unit is closed at zero flow. Due to the func-
tion of the throttling valve upstream of the pilot ensuring pressure compensation, inlet pressure will prevail in the 
loading pressure chamber above the main diaphragm. The closing spring gives the force to ensure tight shut-off 
on zero flow.
The valve in the control unit of the pilot reduces the loading pressure to open the regulator (when the two-stage 
pilot RMG 630a is used, an initial decrease of the load limiting pressure is followed by a reduction of the loa-
ding pressure within the loading pressure chamber). The inlet pressure prevailling at the lower side of the main 
diaphragm moves the diaphragm upwards to set free as much of the slotted valve part as is necessary for outlet 
pressure control.
inlet pressure
outlet pressure
load limiting pressure
loading pressure
atmosphere
pilot rmG 630
load limiting 
pressure
measuring 
impulse line
closing spring
loading pressure 
chamber
filter rmG 905
inlet pressure line
loading pressure line
inlet pressure
start-up valve
amplifying valve
inlet pressure outlet pressure
throttling valve
vent line
main control
diaphragm
expansion piece
main valve body
load limiting stage
control stage
bleed line
main valve
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pilot rmG 630a, rmG 640
Dimensions and connections
rmG 630a
adjustment range Wa = (0.15 ... 1) bar
connection for measuring line:
 
B
M
C
H
D
A
O
EE F
G
N
I
1
2
3
3
4
5
without pressure gauge pa with pressure gauge pa
1
rmG 630a
adjustment range Wa = (1 ... 90) bar
connection for measuring line:
B
E F
A
G
E
M
D
C
H
I
A
5
4 3
2
1 L
K
J
1 L
K
J
1
Wa  = ( 10 ... 40 ) bar
Wa  = ( 20 ... 90 ) bar
with pressure gauge pa
Wh = (1...20) bar
without pressure gauge pa 
Wh  = ( 1 ... 90 ) bar
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Dimensions and connections
dimenSionS in mm
pilot adjusting range a B c d e f G h i j k l m n o
rmG 630a Wa = (0.15..1) bar 195 101 67 101 26 127 225 93 42 56 88 230 132 90 24
rmG 630a Wh = (  1...40) bar 195
101 67 101 26 127 191 36 42
56 68 209
156 - -
rmG 630a Wa = ( 20...90) bar 315 32 75 202
rmG 640 Wh = (  1...40) bar 195
67 30 101 26 60 60 36 24
56 68 209
- - -
rmG 640 Wa = ( 20...90) bar 315 32 75 202
RMG 640
adjustment range Wa = (1 ... 90) bar
connection for measuring line:
E
I
B
H
A
A
C
F E
G
D
1
2
3
4
5
1 1
without pressure gauge pa 
Wh  = ( 1 ... 90 ) bar
with pressure gauge pa
Wh = (1...20) bar
Wa  = ( 10 ... 40 ) bar
Wa  = ( 20 ... 90 ) bar
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pilot rmG 630a, rmG 640
Type description
example:
pilot
pilot
RMG 630a
RMG 640
Setpoint SprinG of pilot control StaGe
setpoint spring No. setting range Wh in bar
1
2
3
4
5
6
0.15 ...    1
  1    ...    5
  2    ...  10
  5    ...  20
10    ...  40
20    ...  90
1
2
3
4
5
6
Special VerSion
special version (is to be specified in detail) So
rmG 630a   -   2     -   So
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Operating pressure p
min.: norm.: max.:
25 barg 40 barg 40 barg
0.3 barg 0.3 barg 24 barg
5000 Nm
3
/h
Maximum allowed velocity:
30 m/s
30 m/s
T = 15 °C
DN = 50 mm  2"
T = 6.663 °C
DN = 250 mm  10"
pressures in the formula to be inserted in absolute values !
SizeMax/V5.2/AG - userID=h154153
25
5000
49
39
39
5000
5000
Calculation SheetDetermination of Line Size
Doc.-no.: cs-1-8P4NXKO-line-rev1
Air
Flow rate Qnmax:
Type of gas:
Outlet:
Karl Dungs, S.L.U.
n/a
Inlet:
Customer:
Project:
Basic Design Parameters
Inlet:
[barg] [Nm
3
/h]
Operating pressure p
Calculation of inlet size
Outlet:
Required line size
[mm]
Flow rate Qn:
[mm]
Catalin PracsiuDate of issue: 27.11.2017 Honeywell Gas Technologies GmbH
[barg]
Selected line size:
0.3 5000
[Nm
3
/h]
24 50
218
218
0.3 5000
5000
Operating pressure p
Selected line size:
40
40
pressures in the formula to be inserted in absolute values !
Calculation of outlet size
Flow rate Qn: Required line size
5,288
)5,273(380
max 


pV
TQ
DN nreq
5,288
)5,273(380
max 


pV
TQ
DN nreq
77
1.290 kg/m
3
0.998
Gas temperature T1: 15 °C
T2: 6.663 °C
0.802
min.: norm.: max.:
25 barg 40 barg 40 barg
min.: max.:
0.3 barg 0.3 barg 24 barg
min.: norm.: max.:
209 Nm
3
/h 5000 Nm
3
/h 5000 Nm
3
/h
0.96
1247 m
3
/h/bar
Additional Silencer (e.g. Metal Foam)
--
Trim:
50 mm K100% 1 %
50 mm KG = 1300 m
3
/h/bar Δpmin: 0.5 bar
Available nominal flow Qn
pu [bar] pdmax/pu
   (pdmax/pu ≥ 0,5): 25.0 0.96
26.7 0.90
28.3 0.85
30.0 0.81
   (pdmax/pu < 0,5): 31.7 0.77
33.3 0.73
35.0 0.69
36.7 0.66
38.3 0.64
40.0 0.61
pressures in the formula to be inserted in absolute values ! SizeMax/V5.2/AG - userID=h154153
20920,855
Date of issue: 27.11.2017 Catalin PracsiuHoneywell Gas Technologies GmbH
Basic Design Parameters
Performance
Customer:
Project:
Tag no.:
Pressure drop (pdmax/pumin) = 
KG (req.) =   
Air
Normal density ρn:
Calculated, using formula no. I. , as shown below
Required valve flow koefficient KG upon min. inlet pressure, max. outlet pressure and max. flow:
correction factor for different gases than 
Type of gas:
Subcritical pressure drop !
0,83 kg/m
3 
:
Qnmin [Nm
3
/h]
Karl Dungs, S.L.U.
Calculation SheetSizing of Gas Pressure Regulators
Doc.-no.: cs-1-8P4NXKO-act-rev1
52
n/a
Specific gravity (air = 1)   SG:
Natural Gas with a normal density of
Inlet pressure pu:
DN (outlet):
Selected type: HON 402-50/50 (2"/2") Silencer:
norm. (setpoint):
Flow rate Qn:
Outlet pressure pd:
DN (inlet):
I.) Formula for subcritical pressure drop Qnmax [Nm
3
/h]
Turn down ratio,  r:
14,436 144
III.) Formula for min. flow
186
II.) Formula for supercritical pressure drop 
5,214
109
85
10,853
12812,771
8,514
18,556
19,739 197
15,929 159
17,292 173
)(max dudGn pppfKQ 
2
max
uG
n
pfK
Q


rQQ nn  maxmin



KT
K
f
GasnGas 15.273
15.28883.0

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5,21413,55613,556
29.7
9,134
9,874
10,562
11,208
12,399
11,818
13,826
14,095
Project:
Tag no.:
Max. available flow Qnmax [Nm3/h]
29.1
25.5
Inlet pressure pu:
[barg]
25.0
6,422
Customer:
Capacity Chart
Gas Pressure Regulator (Active)
HON 402-50/50 (2"/2")
Karl Dungs, S.L.U.
Doc.-no.: cs-1-8P4NXKO-act-cht-rev1
0.3 barg 0.3 barg 24 barg
Outlet pressure pd:
14,365
15,444
15,713
14,904
15,174
n/a
13,826
14,095
14,365
14,635
14,904
15,174
15,444
15,713
7,437
8,329
14,635
30.2 16,253 16,253 12,953
30.7 16,522 16,522 13,485
15,983 15,983
32.2 17,332 17,332 14,968
32.8 17,601 17,601 15,430
31.2 16,792 16,792 13,997
31.7 17,062 17,062 14,490
34.3 18,410 18,410 16,741
34.8 18,680 18,680 17,156
33.3 17,871 17,871 15,879
33.8 18,141 18,141 16,316
36.4 19,489 19,489 18,344
36.9 19,759 19,759 18,724
35.3 18,950 18,950 17,561
35.9 19,219 19,219 17,957
20,837 20,170
37.4 20,028 20,028 19,096
37.9 20,298 20,298 19,460
Date of issue: 27.11.2017 Honeywell Gas Technologies GmbH Catalin Pracsiu
Type of gas: Air
Norm. density ρn: 1.29
26.0
26.6
27.1
27.6
28.1
28.6
39.5 21,107 21,107 20,515
40.0 21,377 21,377 20,855
38.4 20,568 20,568 19,818
39.0 20,837
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Date of issue: 27.11.2017 Honeywell Gas Technologies GmbH Catalin Pracsiu
Gas Pressure Regulator (Active)
HON 402-50/50 (2"/2")
Capacity Diagram
Project: n/a
Doc.-no.: cs-1-8P4NXKO-act-dia-rev1
Customer:
Tag no.:
Karl Dungs, S.L.U.
0
5,000
10,000
15,000
20,000
25,000
25.0 27.1 29.1 31.2 33.3 35.3 37.4 39.5
Q
n
m
a
x
 [
N
m
3
/h
]
pu [bar]
 pd = 0.3 bar  pd = 0.3 bar  pd = 24 bar
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Operating pressure p
min.: norm.: max.:
25 barg 40 barg 40 barg
0.3 barg 0.3 barg 24 barg
norm.: max.:
5000 Nm
3
/h 5000 Nm
3
/h
Station inlet
40 barg 19 m/s 19 m/s
DN: 50 mm 40 barg 19 m/s 19 m/s
T: 15 °C 25 barg 29 m/s 29 m/s
SSV
40 barg m/s m/s
DN: mm 40 barg m/s m/s
T: °C 25 barg m/s m/s
Regulator inlet
40 barg 19 m/s 19 m/s
DN: 50 mm 40 barg 19 m/s 19 m/s
T: °C 25 barg 29 m/s 29 m/s
Regulator outlet
24 barg 30 m/s 30 m/s
DN: 50 mm 0.3 barg 568 m/s 568 m/s
T: 6.663 °C 0.3 barg 568 m/s 568 m/s
Meter run
24 barg m/s m/s
DN: mm 0.3 barg m/s m/s
T: °C 0.3 barg m/s m/s
Station outlet
24 barg 1 m/s 1 m/s
DN: 250 mm 0.3 barg 23 m/s 23 m/s
T: 6.663 °C 0.3 barg 23 m/s 23 m/s
SizeMax/V5.2/AG - userID=h154153
Operating pressure p Qn= 5000 Nm3/h Qn= 5000 Nm3/h
Operating pressure p Qn= 5000 Nm3/h Qn= 5000 Nm3/h
Operating pressure p Qn= 5000 Nm3/h Qn= 5000 Nm3/h
Flow rate Qn:
Type of gas: Air
Catalin PracsiuDate of issue: 27.11.2017 Honeywell Gas Technologies GmbH
Velocities (approximate values)
Operating pressure p Qn= 5000 Nm3/h Qn= 5000 Nm3/h
Operating pressure p Qn= 5000 Nm3/h Qn= 5000 Nm3/h
Operating pressure p Qn= 5000 Nm3/h Qn= 5000 Nm3/h
Basic Design Parameters
Calculation SheetVelocities / Line Size
Outlet:
Karl Dungs, S.L.U.
n/a
Inlet:
Doc.-no.: cs-1-8P4NXKO-vel-rev1
Customer:
Project:
81
Type of gas:
Gas temperature T1: 288 K Normal density ρn: 1.29 kg/m
3
Flow Rate Qn: 5000 Nm
3
/h Isentropic exponent κ: 1.4
Inlet pressure: 40 barg Atmospheric pressure: 1.013 barg and Wall thickness
Outlet pressure: 0.3 barg
Selected type:
300 mm Wall thickness: 9.52 mm
Schedule: ...
Outlet flow velocity w2: 16.0 m/s < 0,3 mach
500 1000 2000 4000 8000
117.4 120.4 123.4 126.4 129.4
53.9 47.1 46.7 49.4 52.4
77.7 87.6 90.9 91.3 91.3
-3.2 0 1.2 1 -1.1
74.5 87.6 92.1 92.3 90.2
A-weighted, external sound power level: LWA,a = 97 dBA
A-weighted, effective noise level (external sound pressure): LpA,a ≈ 85 ( ± 3) dBA
The following conditions have been considered for calculation of a.m. noise levels:
- 1m lateral distance from pipeline, 1m distance from valve outlet
- cylindrical radiation & free sound field conditions
The determined values consider exclusively noises caused by aerodynamic procedures in
valves and downstream pipings. Noises caused by reflexions, resonances or any design
specific reason have not been considered in this calculation.
2 m LpA,a ≈ 79.3 ( ± 3) dBA
SizeMax/V5.2/AG - userID=h154153
HON 402-50/50 (2"/2")
Downstream pipe diameter:
SteelPipe material::
Frequency [Hz]
Internal sound power level   LWi(f)
External sound power level LWa(f)
Noise Level Calculation for Gas Pressure Regulators acc. 
to VDMA 24422
Calculation Sheet
Customer: Karl Dungs, S.L.U.
Doc.no.:   nl-1-8P4NXKO-act-rev1
Project: n/a
Tag no.:
Calculated values:
Basic Design Parameters
Air
Date of issue: 27.11.2017 Honeywell Gas Technologies GmbH
A-Rating
A-rated ext. sound power level LWA,a(f)
Pipeline noise red. factor RR(f)
Noise level in a distance of:
Catalin Pracsiu
Spectral Noise Levels
82
Disseny d’un banc de proves per a reguladors industrials de gas   
8.2. Vàlvula de seguretat 
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Válvulas de Esfera Flotante
  F14D - Class PN 10 - 16 - 25 - 40   Válvulas de esfera en Acero al Carbono       
Válvulas de dos piezas, Paso total.
Caracterís! cas
• Disposi vo an está co
• Eje no eyectable
• Asientos PTFE de alto rendimiento
• Brida prensa para montaje de actuadores ISO 5211
• Normas: Diseño: EN 1983:2006 Espesores: EN12516-1 
    Taladros y Superﬁ ce de las Bridas: EN 1092
Dimensiones   F14D PN 10 -16 - 25 - 40                                                                                                                               Un: mm
 Accionamiento                                               Un: mm  
Pruebas de fuga: BS EN 12266-1 Class A y DIN 3230
FSM: BS 6755 P2   Longitudes: dIstancia entre bridas: EN 558-1
DN ≤ 100 serie 14  (Corta)
DN ≥ 125 serie 15  (Corta) -  Serie 1 (Larga )   
Página   3 Limitaciones de Presión - Temperatura
Página   7 Despiece y Materiales 
Página 10 Dimensiones para montaje de Actuadores
Tamaño válv.
DN
Port
L
X P H
ISO
5211
Cv 
(m³/h)
Par 
 (N.m)
Peso
(Kg)
PN10-16 PN25-40
Corta Larga PN16 PN40 Corta Larga Corta Larga
15 14 115 130 50 150 85 F03 17 5 8 2,6 2,8 2,6 2,8
20 19 120 150 52 150 90 F03 39 6 8 3,3 3,6 3,3 3,6
25 25 125 160 55 150 104 F05 63 8 10 4,3 4,5 4,3 4,5
32 32 130 180 58 200 116 F05 104 15 20 6,5 6,7 6,5 6,7
40 38 140 200 60 200 118 F05 150 20 25 7,8 7,9 7,8 7,9
50 51 150 230 60 250 128 F07 254 25 35 11,9 12,5 11,9 12,5
65 65 170 290 75 250 138 F07 381 40 50 15 16,1 15,5 16,5
80 76 180 310 78 250 148 F07 971 60 90 20 22,5 21 23
100 (1) 102 190 350 95 500 196 F10 1560 120 175 33 39,6 34,5 40,2
125 (2) 111 325 400 162.5 500 199 F10 2173 150 220 46 - 47 -
150 144 350 480 175 750 223 F10 4046 250 350 73 80 75,5 85
200 190 400 - 200 - Accionada F14 8787 500 750 175 (4) - 185 (4) -
250 (3) 241 450 - 225 - Accionada F14 14452 1000 1400 230 (4) - 250 (4) -
300 285 500 - 250 - Accionada F16 22893 1500 2000 305 (4) - 370 (4) -
*1 PN 25-40:
Port= 95
X= 85
H= 190
*2 PN 25-40:
P= 750
*3 PN 25-40:
H= 396
*4 Incluye 
Reductor 
manual
Class DN PN
Reductores Manuales
H P1 C A
Tamaño Válv.
(Dn)
100
16-40
- 300 282 71
125 - 300 282 71
150 - 300 282 71
200 342 400 340 86
250
10-16 378 400 340 86
25-40 378 500 365 130
300 10-40 440 500 365 130
1 Cv = 1,16 Kv
 
  
Pares de Maniobra
Los valores mostrados, son una media orienta va del valor real, tomados en condiciones ideales 
de agua limpia, T ambiente, asientos estándar, manipulación diaria y sin coef. de seguridad.
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 Válvulas de Esfera Flotante
Despiece y Materiales
No. Componente
Estándar
PN 10 - 16 - 25 - 40
1 Cuerpo DIN 1.0619
4 Terminal DIN 1.0619
5 Eje An está co*1 ASTM A479 Tipo 316 / 410
6 Casquillo prensa ASTM A479 Tipo 316
8 Tope Acero
9 Indicador Acero cincado
11 Arandela Acero cincado
12 Tuerca DIN 267/3-8 pavonado
17 Tornillo - Espárrago DIN 267/3/4 C 8.8/8 / cincado
18 Tuerca DIN 267/3/4 C 8.8/8 / cincado
21 Esfera*2     ASTM A479 Tipo 316/CA15 / DIN 1.4408
22 Asiento PTFE
24 Junta Cuerpo*4 PTFE / 316L+ Flexite®
25 Estopada*3 PTFE+C+Graﬁ to / PTFE
26 Junta eje*5 PTFE+C+Graﬁ to / PTFE
30 Palanca Acero pintado
31 Cubo (palanca) GGG40
32 Tubo (palanca) GGG40
33 Tornillo ﬁ jación tubo Acero Inoxidable
35 Tornillo ﬁ jación palanca Acero
36 Arandela fijación palanca Acero
40 Tórico del Eje FKM
    ¡ Material ! po estándar que puede ser aplicado en                            
        servicios y ambientes corrosivos
*1 DN ≤  50         : ASTM A479 Tipo 316
50 < DN < 250   : ASTM A479 Tipo 410
 DN ≥ 250        : ASTM A479 Tipo 316
*2 DN ≤ 50 : ASTM A479 Tipo 316
50  < DN < 250 : ASTM A217/A743 Gr. CA15
DIN 1.4408 (Opcional)
DN ≥ 250           : DIN 1.4408
*3 DN ≤ 25           : PTFE+C+Graﬁ to
DN > 25 : PTFE
Cod. FSM : Graﬁ to (Opcional)
*4 DN ≤ 25        : PTFE
DN > 25        : 316L+ Flexite®
Cod. FSM      : 316L+Graﬁ to (Opcional)
*5 DN ≤ 25          : PTFE+C+Graﬁ to
DN > 25    : PTFE
      DN ≤ 25
Acabado de válvulas : Fosfatadas y aceitadas.
Accionamiento           : DN ≤  150 : con palanca.  (DN 100 ~ 150
opción : con Reductor manual)
DN =  200 : con Reductor manual o palanca
(opcional)
DN >  200 : con Reductor manual
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DE/SE    DA/SR
D
E
C
A
F B
1ACTUADOR NEUMÁTICOPNEUMATIC ACTUATOR
2 ELECTROVÁLVULASOLENOID VALVE
ELEMENTOS DE REGULACIÓN Y CONTROL
ELEMENTS OF REGULATION AND CONTROL
ACTUADOR
ACTUATOR
DIMENSIONES (mm) DIMENSIONS (mm)
A
B C D E F
DE/DA SE/SR
PAW-PAWS 141 109 76 106 89 30
PA00-PA00S 155 109 84 114 102 30
PA05-PA05S 201 109 102 132 119 30
PA10-PA10S 226 109 104 134 123 30
PA15-PA15S 265 109 119 149 139 30
PA20-PA20S 312 109 127 157 147 30
PA25-PA25S 358 109 153 183 175 30
PA30-PA30S 429 109 169 199 191 30
P40-P40S 444 598 109 226 271 272 45
PA50-PA50S 694 109 269 314 313 45
PA60-PA60S 672 109 331 376 368 45
PA70-PA70S 743 109 403 448 428 45
ACCIONAMIENTO ELECTRICO DE LA 
ELECTROVÁLVULA
ELECTRIC ACTIONING OF SOLENOID 
VALVE
ACCIONAMIENTO MANUAL DE LA 
ELECTROVÁLVULA
MANUAL ACTIONING OF SOLENOID 
VALVE
AL FONDO
PUSH DEEP
ACTUADOR CERRADO
ACTUATOR CLOSED
ACTUADOR ABIERTO 
ACTUATOR OPEN
AL FONDO
PUSH DEEP
GIRO
HORARIO
CLOCKWISE
TURN
CARACTERÍSTICAS GENERALES
GENERAL FEATURES
1.- ACTUADOR NEUMÁTICO
2.- ELECTROVÁLVULA
- MATERIALES:
        - Cuerpo                                    : Aluminio recubiero con 
       cromo trivalente
        - Juntas                                     : NBR
      - ESPECIFICACIONES:
        - Protección                              : IP-65
        - Presión                                : Min. 1,5 bar
                                                          : Max. 8 bar
        - Función                                   : 5/2 vias - 3/2 vias
        - Conexión de aire                    : G 1/4” 
        - Temp. ambiente                   : +5ºC +50ºC
        - Caudal nominal                       : 1730 Nl/min
        - Peso                                     : 0,3 Kg
1.- PNEUMATIC ACTUATOR
2.- SOLENOID VALVE
- MATERIALS:
        - Body                                            : Aluminium coated with  
       trivalent chromiun
       - Seals                                        : NBR
      - SPECIFICATIONS:
        - Protection                                : IP-65
        - Pressure                               : Min. 1,5 bar
                                                          : Max. 8 bar
        - Function                                                  : 5/2 ways - 3/2 ways
        - Air connection                                         : G 1/4”
        - Ambient temperature            : +5ºC +50ºC
        - Nominal Flow                        : 1730 Nl/min
        - Weight                                  : 0,3 Kg
ELECTROVÁLVULA PRISMA NORMA NAMUR
PRISMA NAMUR SOLENOID VALVE
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90º
0º
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2
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315
CÓDIGO TENSIÓN FREQÜENCIA CONSUMO
CODE TENSION FREQUENCY CONSUMPTION
EV-500.012C 12V DC 00 2,4 W
EV-500.024C 24V DC 00 2,6 W
EV-500.048C 48V DC 00 2,7 W
EV-500.110C 110V DC 00 3,5 W
EV-500.125C 125V DC 00 6,5 W
TENSIONES DISPONIBLES
AVAILABLE TENSIONS
ESQUEMA DE FUNCIONAMIENTO DE LAS ELECTROVÁVULAS 3 Y 5 VÍAS
FUNCTIONING SCHEME FOR 3 AND 5 WAYS SOLENOID VALVES
ACTUADOR CERRADO
ACTUATOR CLOSED
ACTUADOR ABIERTO
ACTUATOR OPEN
AIRE
AIR
CONEXIONADO NEUMÁTICO
PNEUMATIC CONNECTIONS
3 VÍAS
3 WAYS
5 VÍAS
5 WAYS
3 VÍAS
3 WAYS
5 VÍAS
5 WAYS
CÓDIGO TENSIÓN FREQÜENCIA CONSUMO
CODE TENSION FREQUENCY CONSUMPTION
EV-500.024A 24V AC 50 Hz 6,0 VA
EV-500.048A 48V AC 50 Hz 8,0 VA
EV-500.110A 110V AC 50 Hz 6,0 VA
EV-500.220A 220V AC 50 Hz 6,0 VA
CARACTERÍSTICAS DE CAUDAL
FLOW CHARACTERISTICS
CAUDAL
FLOW
Nl/min
7
6
5
4
3
2
1
0
kgf/cm2
kg
f/
cm
2
7
5
3
1
              500          1000         1500          2000         2500         3000
Presión de primario
P
re
si
ó
n
 d
e
 s
e
c
u
n
d
a
ri
o
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ACTUADOR NEUMÁTICO DE ALUMINIO
ALUMINIUM PNEUMATIC ACTUATOR
PA25: Doble Efecto / Double Acting
PA25S: Simple Efecto / Spring Return
DESPIECE                                                DISASSEMBLY
97-23-CE
SIL3
IEC 6150894-9-CE
Nº Descripción Cant. MaterialDescription Quant. Material
1 TORNILLO ALLEN TAPA 8 ACERO INOXIDABLE AISI-304CAP ALLEN SCREW AISI-304 STAINLESS STEEL
2 TAPA 2 ALEACIÓN ALUMINIO (2) + (7)CAP ALUMINIUM ALLOY (2) + (7)
3 JUNTA TÓRICA TAPA 2 N.B.R.CAP-O-RING N.B.R.
4 ÉMBOLO 2 ALEACIÓN ALUMINIO (2)PISTON ALUMINIUM ALLOY (2)
5 CILINDRO 1 ALEACIÓN DE ALUMINIO (2) + (1)CYLINDER ALUMINIUM ALLOY (2) + (1)
6 ARANDELA 1 POLIACETALWASHER POLYACETAL
7 ANILLO DE SEGURIDAD 1 ACERO (3)SPRING CLIP STEEL (3)
8 INDICADOR VISUAL 1 POLIAMIDAPOSITION INDICATOR POLYAMIDE
9 GUIA ÉMBOLO 2 POLIACETAL + MbPISTON GUIDE POLYACETAL+ Mb
10 ANILLO GUIA 2 POLIACETAL + MbGUIDE RING POLYACETAL + Mb
11 JUNTA TÓRICA ÉMBOLO 2 N.B.R.PISTON O-RING N.B.R.
12 JUNTA TÓRICA EJE 2 N.B.R.SHAFT O-RING N.B.R.
13 JUNTA TÓRICA EJE 2 N.B.R.SHAFT O-RING N.B.R.
14 MUELLES PRECARGADOS 12 DIN-17223-C (2) (4)PRELOADED SPRINGS DIN-17223-C (2) (4)
15 LEVA 1 ACERO (2)CAM STEEL (2)
16 EJE 1 ACERO (2)SHAFT STEEL (2)
17 JUNTA TÓRICA PLACA 2 N.B.R.PLATE O-RING N.B.R
18 TUERCA 4 ACERO INOXIDABLE AISI-304NUT AISI-304 STAINLESS STEEL
19 PLACA CONEXIÓN NEUMÁTICA 1 POLIAMIDA + FVPNEUMATIC CONNECTION PLATE POLYAMIDE + FG
20 TORNILLO ALLEN PLACA 2 ACERO INOXIDABLE AISI-304PLATE ALLEN SCREW AISI-304 STAINLESS STEEL
21 TORNILLO HEXAGONAL 2 ACERO INOXIDABLE AISI-304HEXAGONAL SCREW AISI-304 STAINLESS STEEL
22 TUERCA 2 ACERO INOXIDABLE AISI-304NUT AISI-304 STAINLESS STEEL
23 ARANDELA 2 ACERO INOXIDABLE AISI-316BUSHING AISI-316 STAINLESS STEEL
24 JUNTA TÓRICA 2 N.B.R.O-RING N.B.R.
25 PIÑÓN 1 ALEACIÓN ALUMINIO (5)GEAR ALUMINIUM ALLOY (5)
26 ARANDELA TAPA 8 ACERO INOXIDABLE AISI-304CAP WASHER AISI-304 STAINLESS STEEL
(1)  RECUBRIMIENTO CON POLIAMIDA.
COVERED WITH POLYAMIDE.
(2)  RECUBRIMIENTO POR CATAFORESIS.
COVERED BY CATAPHORESIS.
(3)  RECUBIERTO CON NÍQUEL-TEFLON.
       COVERED BY NIKEL-P.T.F.E.
(4)  CANTIDAD VARIABLE, CONSULTAR
      TABLAS PARES SIMPLE EFECTO.
VARIABLE QUANTITY, PLEASE SEE THE
      SPRING RETURN TORQUE CHART.
(5)  BRUÑIDO CON BOLAS.
      BALL BURNISHING.
(7)  RECUBRIMIENTO CON POLIURETANO.
      COVERED WITH POLYURETHANE. 
5
9
4
10
11
3
2
1
21
8 7 6
22 23 24
17 18 19 20
12
16
13
26
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DETALLE EJE
SHAFT DETAIL
Ø
M
5
24
3
2
CERRAR
CLOSE
ABRIR
OPEN
NORMA NAMUR E.V
SOLENOID NAMUR NORM
1/4” BSPP (2)
OPTION: 1/4” NPT
Ø
Ø
Ø
?
VISTA: DETALLE EJE
VIEW: SHAFT DETAIL
90º 0º 
27
3
6
,5
358
70 F07
102 F10
M
10
153
1
7
5
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6
22
MODELOS
MODELS
TIEMPO DE MANIOBRA EN SEG. PESOS CAPACIDAD EN LITROS
CYCLE TIME IN SECS. WEIGHTS CAPACITY IN LITRES
PARA ABRIR PARA CERRAR ??? Lb. PARA ABRIR PARA CERRAR
TO OPEN TO CLOSE TO OPEN TO CLOSE
PA25 0,5 0,5 9,30 20,50 1,5 2,02
PA25S 0,8 0,8 11,30 29,92 1,5
PA25S
PAR MUELLES
SPRING 
TORQUES
PAR A LA PRESIÓN INDICADA                                                                                                     AIR TORQUE AT INDICATED PRESSURE
3 4 4,5 5 5,5 6 7 8 bar
43,5 58 65,3 72,5 79,8 87 101,5 116 p.s.i
N
INICIAL
INITIAL
FINAL
END
INICIAL
INITIAL
FINAL
END
INICIAL
INITIAL
FINAL
END
INICIAL
INITIAL
FINAL
END
INICIAL
INITIAL
FINAL
END
INICIAL
INITIAL
FINAL
END
INICIAL
INITIAL
FINAL
END
INICIAL
INITIAL
FINAL
END
INICIAL
INITIAL
FINAL
END
 6*
181,8 119,4 95,7 33,3 120,6 58,2 145,5 83,1 170,6 108,2 220,5 158,1 274,5 212,1 Nm
1.609 1.057 846,5 294,5 1.067 515,1 1.288 735,5 1.510 957,6 1.952 1.399 2.429 1.877 Lb.in
5
151,5 99,5 90,6 38,6 115,6 63,6 140,5 88,5 165,4 113,4 190,5 138,5 240,4 188,4 294,4 242,4 Nm
1.341 880,6 801,9 341,6 1.023 562,5 1.243 783,3 1.464 1.004 1.686 1.226 2.128 1.667 2.606 2.145 Lb.in
4
121,2 79,6 60,5 18,9 110,5 68,9 135,5 93,9 160,4 118,8 185,3 143,7 210,4 168,8 260,3 218,7 314,3 272,7 Nm
1.072 704,5 535,5 167,3 978 609,8 1.199 831,5 1.420 1.051 1.640 1.272 1.862 1.494 2.304 1.936 2.782 2.414 Lb.in
3
90,9 59,7 80,4 49,2 130,4 99,2 155,4 124,2 180,3 149,1 205,2 174 230,3 199,1 280,2 249 Nm
804,5 528,4 711,6 435,5 1.154 878 1.375 1.099 1.596 1.319 1.816 1.540 2.038 1.762 2.480 2.204 Lb.in
2
60,6 39,8 100,3 79,5 150,3 129,5 175,3 154,5 200,2 179,4 225,1 204,3 250,2 229,4 Nm
536,4 352,3 887,7 703,6 1.330 1.146 1.551 1.367 1.772 1.588 1.992 1.808 2.214 2.030 Lb.in
PA25
PRESION AIRE
AIR PRESSURE
 bar 3 4 4,5 5 5,5 6 7 8
p.s.i 43,5 58 65,3 72,5 79,8 87 101,5 116
Nm 140,1 190,1 215,1 240 264,9 290 339,9 393,9
Lb.in 1.240 1.683 1.903 2.124 2.345 2.567 3.008 3.486
 N: Número de muelles por banda     * Número de muelles estándar
      Number of springs per side      * Standard number of springs
PARES DOBLE EFECTO
DOUBLE ACTING TORQUES 
PARES SIMPLE EFECTO
SPRING RETURN TORQUES
 Tiempo de maniobra sin par resistente a 6 bar.    Para calcular el consumo, multiplicar las cifras
 Cycle time w/o resistant torque at 6 bar.     del cuadro por la presión real de trabajo.
 Dimensiones en mm.      To calculate the consumption, multiply the
? ?? ??????????????? ? ? ? ? ? ? ??????????????????????????????????????????
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 Servomotores multivueltas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       
      AUTOMATIZACIÓN 
      DE  VÁLVULAS : 
 
     * de compuerta                               
     * de tajadera 
     * de interrupción 
     * de globo 
     * de canal 
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SERVOMOTORES   ELECTRICOS  MULTIVUELTAS 
 
     
 
 
 
 
 
 
 
 
 
SERIES  B-26 / C-250  y C-260 
 
Para accionamiento de válvulas de compuerta, interrupción, tajadera, membrana, globo, canal y mural. 
Tiempos de maniobra, protecciones y  pares de accionamiento no standards, según necesidad operativa. 
Husillos ascendentes  y rotativos no ascendentes. 
 
 POTENCIA KW. PAR   N.m Ø HUSILLO MAX. R.P.M. SALIDA 
B-26/1 25 
B-26/2 
0,09  a 0,25 
40 
Hasta 20 mm. 9 a 26  
C-250/1 80 Hasta 30 mm. 
C-250/2 130 
C/250/3 
0,37 a 1,1 
130 (c / previo) 
Hasta 40 mm. 
9 a 45 
C-260/1 250 
C/260/2 400 
Hasta 40 mm. 
C/260/3 
0,75 a  3 
500 Hasta 50 mm. 
8 a 48 
 
CONSTRUCCIÓN 
 
Los servomotores ACMA están constituidos por un motor 
aplicado al primer grupo de engranajes, que puede tener desde 
uno a tres trenes de reducción, y de un reductor final de 
potencia a vis-sin-fin. Se puede obtener una amplia  gama  de 
velocidades de salida  y  por tanto, tiempos de maniobra que se  
 
 
adaptan a las necesidades del usuario. Van provistos  de un 
mando manual para lograr el accionamiento en caso de 
emergencia. Este conjunto es lo que forma el sistema mecánico 
de accionamiento. El sistema eléctrico esta compuesto por el 
grupo de final de carrera y el grupo  limitador de par. 
MOTOR  ELECTRICO  STANDARD 
 
El motor standard es de corriente alterna trifásica, 230/400 V. 
previsto para poder ser recambiado por cualquier motor 
standard, facilitando con ello el servicio y explotación en 
planta. 
 
MOTORIZACIONES  OPCIONALES 
 
Trifasicos   230 / 400 V    
Monofasicos     220 V. 
Corriente continua   12 /24 / 48 / 110 / 125 V. 
 
 
PRESTACIONES MECANICAS 
 
Control fin de carrera 
El control del fin de carrera se efectúa mediante el ajuste de dos 
levas que actúan mecánicamente sobre los microinterruptores, 
de abertura y cierre. (5 A.a 220 V. c.a. y  0,5 A a 110 V. en c.c) 
 
Mando manual 
Esta constituido por un volante desembragable que actúa sobre 
el sistema reductor de potencia a vis-sin-fin, con bloqueo 
automático del sistema eléctrico.  
 
 
Control limitador de par 
El Par desarrollado por el servomotor esta controlado por el 
sistema automático “limitador de Par”. Este dispositivo 
controla el PAR de salida y por tanto el esfuerzo  que  ejerce  el  
servomotor sobre la válvula  a que va acoplado. Si el PAR 
desarrollado es superior al límite de esfuerzo prefijado, 
desconecta el sistema eléctrico del servomotor y en 
consecuencia lo para. Éste dispositivo ejerce también la función 
de limitador de fin de carrera en el cierre, en cuyo caso se 
efectúa el cierre ejerciendo una presión constante. 
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SERVOMOTORES   ELECTRICOS  MULTIVUELTAS 
SERIE B-26 
 
 
     
 
 
APLICACIONES 
 
Apropiado para instalaciones de laboratorio y equipos de regulación y control.  
Es de reducido peso por su construcción totalmente en aluminio. 
Aplicación a válvulas de pequeñas dimensiones. 
 
Paso de husillo máximo:                                20 mm. 
Potencia:                                                        0,09 Kw. hasta 0,25 Kw.  
Par de maniobra máximo:                              40 Nm. 
Velocidad de salida:                                       9 a 26 r.p.m. 
 
     
DATOS TÉCNICOS 
Cuerpo del servomotor:  Fundición aluminio 
Eje principal:  Acero F-114 
Vis-sin-fin:  Acero F-114 
Corona primaria:  Bronce   
Resorte de par  Acero 
Volante:   Resina fenolica 
Columnas sujeción: Acero F-114 
 
OPCIONES 
Otras tensiones, protecciones, pares de accionamiento ó tiempos 
de maniobra, bajo pedido. 
Finales de carrera dobles. 
Resistencia de caldeo. 
Suministro del conjunto de componentes necesarios para el 
control de la maniobra. 
Sistema de regulación:  Posicionador electrónico, transductor de 
posición. 
 
 
CONEXIONADO ELÉCTRICO 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
C
DIMENSIONES GENERALES 
 
Modelo A B C I J L Brida Peso
B-26/1 463 168 295 235 120 115 ISO F-07 11,5 
B-26/2 443 168 275 235 120 115 ISO F-07 13 
 
 
 
 
CROQUIS  PLACA DE CONEXION 
  
 
 
 
 
 
  C 
 
 
 
 
 
 
   
 
 
A
L
 P
 
A.   Micro y leva abierta 
C.   Micro y leva cerrada 
L.   Micro y leva limitador de par 
P.   Potenciometro de regulación 
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SERVOMOTORES   ELECTRICOS  MULTIVUELTAS 
SERIE C-250 
 
 
APLICACIONES   
 
Apropiado para todo tipo de instalaciones industriales, Centrales hidroeléctricas, 
Abastecimientos de agua, Agricultura, Químicas, Refinerías, etc. 
La configuración  y el diseño de esta serie permite una gran versatilidad de sus 
funciones, para cubrir una amplia gama de velocidades de salida y poder adaptarlos a 
las necesidades de cada aplicación. Su construcción es totalmente de fundición de 
aluminio. 
 
Paso de husillo máximo:                           40 mm. 
Potencia:                                                   0,37 Kw.  hasta  1,1 Kw. 
Par máximo de maniobra:                         130 Nm. 
Velocidad de salida:                                  9 a 45 r.p.m. 
 
 
DATOS TÉCNICOS 
Cuerpo principal:   Fundición GG-22 
Eje primario:   Acero F-114 
Vis-sin-fin:   Acero F-114 
Corona primaria:   Bronce  ASTM B 62 
Resorte de par:   Acero 
Volante:   Fundición aluminio  
Conexión a la válvula: Fundición GG-22  
 
OPCIONES 
Otras tensiones, protecciones, pares de accionamiento 
ó tiempos de maniobra, bajo pedido. 
Finales de carrera dobles. 
Resistencia de caldeo. 
Sistema integral. 
Suministro  del  conjunto  de componentes necesarios 
para el  control de la maniobra. 
Sistema de regulación: Posicionador electrónico, 
transductor de posición.  
 
 
DIMENSIONES GENERALES 
 
CONTROL  FIN  DE  CARRERA 
El control de fin de carrera se efectúa mediante dos levas ajustables 
que actúan sobre dos microrruptores (micros) de gran poder de 
ruptura 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
COMPONENTES BÁSICOS 
 
1. Volante. 
2. Desembrague volante 
3. Eje de salida 
4. Grupo reductor primario          
5. Motor 
6. Indicador de posición. 
7. Conector 
8. Caja finales de carrera 
9. Caja bornas motor 
Eje 
principal 
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SERVOMOTORES ACMA  modelo C-250 
Instrucciones de montaje y mantenimiento 
 
INSTALACION  
 
Una vez desembalado y montado el servomotor a la válvula siga las siguientes instrucciones para ponerlo en marcha. 
 
1º   Conéctese el servomotor de acuerdo con los esquemas eléctricos que se le facilitan. No obstante pueden efectuarse otras conexiones 
para lograr un funcionamiento determinado, pero siempre respetando rigurosamente los disparos de los limitadores de fin de carrera 
y par.  
 
2º  Importante: 
No conecte el servomotor a la alimentación hasta que previamente se hayan comprobado los ajustes 
del servomotor. 
 
3º   Ajuste de los finales de carrera*. 
- En los modelos desembragables, ponga el servomotor en modo manual: Accione la palanca "automático" y empuje el volante 
hacia el servo. Soltar la palanca para que quede fijado el volante y no pueda salir. 
- En los modelos desacoplables, acople el volante estirando, girando y soltando el pomo de que dispone el volante. 
-    El accionamiento del volante según el sentido de las agujas del reloj, "sentido horario", cierra la válvula. En sentido antihorario la 
válvula se abre. 
-     Acciónese a mano mediante el volante cerciorándose que la válvula abre y cierra totalmente.  
-     El ajuste de la posición de las levas se efectuará empezando por el CIERRE. Se cerrará la válvula manualmente y al llegar a la 
posición de cerrada se hará girar la leva de cierre hasta que presione a la palanca del micro y efectúe el disparo. En  ésta posición 
se fijará la leva (mediante los 2 espárragos allen DIN 913 M5 con llave allen 2,5). El avance de la leva sobre el punto de disparo 
implica un cierre imperfecto. El retraso de la leva sobre el punto de disparo implica un acuñamiento de la compuerta o elemento 
de cierre. Un retraso excesivo de la leva puede dar lugar a un acuñamiento cuyo esfuerzo de cierre efectúe el disparo del 
LIMITADOR DE PAR no llegando a efectuar el disparo del micro de fin de carrera. 
-    Para la abertura  se procederá de la misma forma pero en sentido contrario y actuando sobre la leva de abrir. Se abrirá la válvula 
manualmente hasta llegar a la abertura total. En ésta posición se girara 10 vueltas de volante en sentido de cerrar y en esta 
posición se fijará la leva de abrir   hasta que dispare la leva a su micro. 
4º   Se accionará la válvula manualmente hasta dejarla en una posición intermedia, y se pasará al modo  automático (Estirar el volante 
hacia fuera y soltar la palanca "automático" o estirar, girar y soltar el pomo del volante, dependiendo del modelo de servomotor). 
5º  Se conectará el sistema a tensión y se pulsará el botón de cerrar sólo un pequeño instante comprobándose que la válvula 
cierra (el eje principal deberá girar en sentido horario). Si así no fuese y girara al revés, hay que parar inmediatamente e 
intercambiar la alimentación de dos de las fases del motor. 
 
 
 
 
 
6º  Comprobación de los finales de carrera.  
Se presionará manualmente utilizando un 
destornillador (DEBE TENER 
CUIDADO YA QUE EL CIRCUITO 
ESTÀ EN TENSION) el micro de abrir. 
Manteniendo presionada esta palanca se 
pulsará el botón de abrir del armario de 
maniobra no debiendo arrancar el 
servomotor. Al soltar la palanca 
manteniendo pulsado el botón de abrir, el servomotor girará en sentido de abrir, sentido de giro correcto. Manteniendo en marcha en 
este sentido el servomotor girará hasta su limite de fin de carrera que al alcanzar la total abertura, automáticamente se parará. Al 
pulsar el botón de cerrar el servomotor girará en sentido horario  iniciándose el cierre de la válvula que en cuanto haya  alcanzado el 
cierre actuará el microinterruptor de fin de carrera y el servomotor parará.  
7º   Ajuste del indicador visual de posición opcional. 
El reglaje del indicador de posición (en caso de que lo disponga) se efectúa partiendo de válvula cerrada. En esta posición se fijará el 
índice (indicador rojo) al punto correspondiente a válvula cerrada, quedando así posicionado el indicador. 
8º  El ajuste del Limitador de Par viene ajustado de fábrica. De ser necesario que el servomotor tenga que dar más o menos par, siga 
las instrucciones adjuntas para modificar su reglaje. 
9º  La válvula motorizada queda en condiciones de servicio.     
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SERVOMOTORES ACMA C-250     
Instrucciones para el ajuste del limitador de par 
 
El limitador de par es un sistema mecánico que limita el par máximo que puede dar el servomotor. El servomotor parará justo al 
sobrepasar el par tarado.  
 
          LOS LIMITADORES DE PAR DE NUESTROS SERVOMOTORES 
 ESTAN AJUSTADOS DE FABRICA 
 
A pesar de ello y solamente si el funcionamiento del disparo del par no es el apropiado para la válvula  se puede modificar el ajuste. Para 
ello hay que proceder siguiendo cuidadosamente las siguientes instrucciones. 
 
Hay dos maneras de proceder para ajustar el limitador de par. 
A - Ajuste fino 
B - Modificación del par máximo.  
 
A.-  Ajuste fino del par 
 
El ajuste fino es para cuando solo se quiere modificar el punto de disparo cercano al par máximo tarado. 
 
1º - Quite la tapa rectangular del cuerpo principal destornillando los 6 tornillos que la sujetan      ( tornillo allen DIN 912 M6 con llave 5). 
2º - Afloje la tuerca hexagonal M4 llave 7 que fija la leva de ajuste grafilada. 
3º - Gire la leva metálica en sentido horario para obtener mas recorrido y así retrasar el disparo, y en sentido antihorario para avanzar el 
disparo.     Como máximo ajuste cuatro o cinco vueltas en un sentido. 
4º - Vuelva a fijar la leva metálica con tuerca y vuelva a colocar la tapa del cuerpo principal. 
 
B.- Modificación del par máximo de salida 
 
Solo se actuará en este punto del servomotor cuando sea estrictamente necesario. Se modifica el par máximo al que llegará el servomotor 
antes de parar el motor.  
 
1º - Quite la tapa del volante (esta sujeta con 4 tornillos hexagonales DIN 931 M6 llave 10). 
2º - Extraiga el anillo elástico de fijación tipo E-42, mediante alicates de punta exterior, y seguidamente se podrá sacar el volante. 
3º - A través del orificio superior del soporte de volante, se podrá aflojar el espárrago lateral DIN 913 M5 con llave 2,5, el cual libera la 
tuerca de ajuste. 
4º-  Girando la tuerca de  ajuste, con una llave 24, se modifica el par máximo que puede dar el servomotor. El giro equivale a unos Nm. de 
fuerza determinados dependiendo del sistema de limitación utilizado. En sentido horario se aumenta el par máximo del servomotor y 
en sentido antihorario se disminuye. 
        
limitador de par 1 mm. de desplazamiento   equivale a ... 
por muelle 7,8 Nm. 
por platillos 10,5 Nm. 
 
 
 
 
 
anillo de fijación del volante
microrruptor
limitador de par
leva de ajuste 
fino del par
tuerca reguladora del par
tapa volante
cota A
esparrago lateral
volante
agujero
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DIN
SUFA® COMPUERTA Acero carbono Distancia: F4
VÁLVULA COMPUERTA ACERO CARBONO PN10 RF
Materiales
Cuerpo Acero Carbono GSC25
Asiento A105 + 13% Cr
Cuña GSC25 + 13% Cr
Husillo A182 F6
Empaquetadura Grafito
Junta cuerpo-tapa Acero inox/Grafito
Presiones
Prueba hidráulica del cuerpo 1,5 MPa
Prueba hidráulica del asiento 1,1 MPa
Prueba neumática del asiento 0,6 MPa
Normas
Diseño y Fabricación DIN 3352
Bridas DN50 a DN250 (*) según EN 1092-1
Inspección y Pruebas DIN 3230
Distancia entre caras EN 558-1 Serie 14 (ant. DIN 3202 F4)
(*) Otras medidas bajo demanda
COMPUERTA ACERO CARBONO PN10 DISTANCIA F4
Componentes
Pos. Denominación Material
1 Cuerpo GSC25
2 Asiento A105 + 13% Cr
3 Cuña GSC25 + 13% Cr
4 Husillo A182 F6
5 Tuerca A194 2H
6 Tornillo A193 B7
7 Junta 304/Grafito
8 Tapa GSC25
9 Empaquetadura Grafito
10 Anillo espaciador A182 F6
11 Pasador ASTM A36
12 Tornillo A193 B7
13 Prensaestopas A182 F6
14 Brida prensaestopas GSC25
15 Tuerca A194 2H
16 Tuerca husillo ZQAI9-4
17 Tuerca puente Acero carbono
18 Volante Acero carbono
19 Tuerca A194 2H
20 Tuerca A194 2H
21 Tornillo A193 B7
22 Puente GSC25
23 Cojinetes
Código DN L D D1 D2 f b Z-d W H
010108302720125 40 140 150 110 88 3 18 4-18 160 284
010108302720136 50 150 165 102 125 3 19 4-18 180 350
010108302720147 65 170 185 122 145 3 20 8-18 180 373
010108302720134 80 180 200 138 160 3 20 8-18 180 420
010108302720133 100 190 220 158 180 3 22 8-18 200 500
010108302720093 125 200 250 188 210 3 22 8-18 300 550
010108302720131 150 210 285 212 240 3 24 8-22 300 615
010108302720103 200 230 340 268 295 3 24 8-22 350 770
010108302720130 250 250 405 320 350 3 26 12-22 400 920
COMPUERTA GSC25/13% CR PN10 RF H.EXT. F4
97
Disseny d’un banc de proves per a reguladors industrials de gas   
8.4. Quantòmetres 
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Delta®
Commercial & Industrial Rotary Meter
Delta meters are volumetric meters. The ﬂ ow of gas moves the pistons 
and each rotation traps and transfers a specifi c volume of gas. 
The movement is mechanically transmitted to the totaliser through 
the magnetic coupling.
APPLICATIONS
Delta meters are designed to measure natural gas and various fi ltered, and non-
corrosive gases. They are used when very accurate measurement is required, when the 
gas ﬂ ow can be low or irregular. 
Due to the volumetric principle of the Delta meter, its metrology is not inﬂ uenced by 
installation conditions. Consequently, it can be used to build very compact stations 
without installing a straight pipe inlet before the meter. 
Delta meters are approved for fi scal use.
In accordance with the EC regulation, 
the maximum permissible error is +/-2% 
from Qmin to 0.2 Qmax, and +/-1% from 
0.2 Qmax to Qmax. The WME (Weighted 
Measured Error) is less than 0.4%. 
Typical Itron accuracy is +/-1% from Qmin to 
0.2 Qmax, +/-0.5% from 0.2 Qmax to Qmax. 
KEY BENEFITS
 » Excellent metrological stability attested 
by customers over the years
 » No inﬂ uence of installation conditions nor 
stop-and-go ﬂ ow rate on the metrology
 » MID approved
 » Optimised pressure loss for low 
pressure network
 » Available in aluminium, ductile iron, or 
steel, for all applications
 » Equipped as standard with the Cyble 
target
Technical Speciﬁ cations
Flow rate From 0.25 m3/h to 1000 m3/h, G10 to G650
Nominal Diameters DN 25 to DN 150 (1” to 6”)
Maximum Working 
Pressure
Up to 100 bar depending on the body material and ﬂ anging
Body Materials Aluminium, ductile iron or steel. 
Compliant with the Pressure Equipment Directive 97/23/EC
Temperature Range ATEX/PED:  -30° C to +60° C
MID:  -25° C to +55° C 
Storage temperature:  -40° C to +70° C
Metrology In accordance with the EC and OIML, large rangeability up to 1:200, 
depending on the G-size Approvals EC (PTB): 1.33-3271.3-ROM-E11.
Large rangeability (PTB): 1.33-3271.3-ROM-N05
Compliant with the Measuring Instrument Directive 04/22/EC
Intrinsic Safety Approval L.C.I.E. 06 ATEX 6031 X - Compliant with the Directive 94/9/EC.
1
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EC Accuracy
Typical Itron Curve
High Rangeability 
Accuracy
40 60 80 100 % max flow
Error in %
DESCRIPTION
 A Delta meter is made of 5 main parts: 
 »  A measuring chamber that is limited by 
the body and the 2 base plates (1) 
 »  2 pistons, which are synchronised by 
2 gears and which rotate in opposite 
directions (2)
 »  2 lubrifi cant covers (3)
 »  A magnetic coupling to transmit the 
movement of the pistons to the totaliser (4)
 »  A totaliser to register the measured gas (5)
 Typical calibration curve
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Delta DN80 G100 in aluminium equipped   
with the Cyble sensor
Delta DN50 G65 S1-Flow equipped with   
extension for the totaliser and by-pass
 Mechanical drive according to EN 12480
Thermowell fi tted with sealing holes
Gasket fi lters 
from DN25 to DN150
 Delta DN80 G100 with Corus PTZ
Totaliser:
 » 9-digit index to register a larger volume
 » 45° orientation for an easy reading
 » Free-rotating totaliser
 » Equipped as standard with the cyble 
target: it allows the installation of the 
cyble sensor at any time.
 » Equipped with 1 built-in silicagel 
cartridge; as an option, equipped with 
an external cartridge to enable easy 
maintenance even in extreme conditions.
 » Fitted with a reﬂ ecting disc on the fi rst 
drum.
 » Integrated optical disc to facilitate the 
periodic calibration of the meter.
 » Customised name plate (logo, bar-code, 
customer serial number…).
 » IP67 protection
 » UV resistant
 » Unit: m3 
Transmitters:
 » Double Low Frequency fi tted as 
standard on the whole range.
 » Anti-tampering is supplied as standard.
 » Medium Frequency is supplied as an 
option on the DN50 to DN150.
 » High Frequency is supplied as an 
option on the whole range.
 » Mechanical drive according to EN 12480 
is supplied as an option.
ACCESSORIES / OPTIONS
 » 100 µm ﬂ at gasket-ﬁ lter to fi t between 
ﬂ anges DN25 to DN150.
External silicagel cartridge:
 » Accessory for maintenance on the 
installed external silicagel cartridge for 
extreme conditions. 
Pete´s plug®: 
 » Ideal device for fi lling lubricant in the 
cover of the meter while equipment is in 
service. It must be fi tted instead of the 
tap plug of the cover.
Plugged on the pressure tapping, it can 
be used to measure the pressure and 
the temperature of the measured gas. 
Connection size: ¼  ” NPT or ¼  ” BSP.
Maximum pressure of gas: 20 bar.
Bracket for mounting a volume 
converter:
 » This device permits the Itron Corus PTZ 
volume converter to be adapted directly 
onto the meter, or at the most 
convenient place to the meter to enable 
the converter index to be easily read. 
Thermowells: 
 » These threaded ¼  ” NPT thermowells, 
can be plugged onto the meter. They can 
be retrofi tted on to the standard version 
(plugged onto the existing pressure 
tapping), or they can be installed on the 
versions equipped with extra-tapping.
The internal diameter of the thermowell 
is 7 mm; it enables mounting of most 
standard temperature probes.
Extension for the totaliser: 
 » This option allows the possibility to 
increase the distance between the body 
of the meter and the index, to facilitate 
the reading when the meter is covered 
with ice due to measurement at low 
temperatures. 
By-pass: 
 » It can be installed as an option on the 
steel version DN50. It enables the gas 
to ﬂ ow even if the meter is blocked for 
any reason.
Cyble sensor: 
 » It can be delivered mounted onto the 
meter or installed afterwards at any time. 
The Cyble sensor is a bounce-free 
transmitter. It allows also the counting 
of eventual back ﬂ ows.
Universal totaliser fi tted as standard with the 
Cyble target
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Main Characteristics
 » The Itron Compact DELTA meter is ideal 
for installation in extremely small 
cabinets.
 » Available in thread version (L=121mm) or 
ﬂ anged version (L=171mm).
 » Index can be oriented as required, 
magnetic coupling.
 » Multi-position meter, the ﬂ ow orientation 
does not need to be specifi ed when 
ordering the meter.
 » Only the front cover has to be fi lled with 
lubricant.
 » Thermowell: supplied as an option, 
1 tapping ¼” NPT allows an easy 
installation of a thermowell.
 » Double Low Frequency transmitter 
connected on a Binder 6 pins plug. 
Anti-tampering is supplied as a 
standard.
 » HF is supplied as an option, connected 
on a Binder 6 pins plug.
 » Equipped as standard with the Cyble 
target.
Technical  Features
Flow rate 0.25 m3/h to 65 m3/h
G size G10, G16, G25 and G40
Rangeability 1:20 to 1:200
Threaded version DN40 1½’’ BSP or NPT
Flanged version DN25, DN40 and DN50 
(1’’, 1½’’, 2’’)  
ISO PN10/16, PN20 
and ANSI125-ANSI150
Pressure range Up to 19.3 bar
DELTA COMPACT - ALUMINIUM
 FLANGED VERSION - Aluminium Range DN25/DN40/DN50:
G 
size
Qmax
(m3/h)
DN
Flange 
to ﬂ ange 
distance 
Dim.: L
Rangea-
bility
Starting 
ﬂ ow 
(dm3/h)
Flow rate at: 
Error ≈ -10%
Typical value
(dm3/h)
Pressure 
loss 
∆pr(1)
(mbar)
1 Imp 
LF
(m3/Imp)
1 Imp HF
(dm3/Imp)
(Std. Gears 
32/40)
Freq HF
at Qmax
(Hz)
A B C D
Vc
(dm3)
Weight
(Kg)
G10 16 25 171 20 to 50 25 60 0.4 0.01 0.218 20.4 126 60 186 126 0.19 6
G10 16 40 171 20 to 50 25 60 0.3 0.01 0.218 20.4 126 60 186 126 0.19 6
G10 16 50 171 20 to 50 25 60 0.3 0.01 0.218 20.4 126 60 186 126 0.19 6
G16 25 25 171 20 to 100 25 60 0.8 0.01 0.218 31.8 126 60 186 126 0.19 6
G16 25 40 171 20 to 100 25 60 0.7 0.01 0.218 31.8 126 60 186 126 0.19 6
G16 25 50 171 20 to 100 25 60 0.6 0.01 0.218 31.8 126 60 186 126 0.19 6
G25 40 40 171 20 to 160 25 60 1.8 0.01 0.218 50.9 126 60 186 126 0.19 6
G25 40 50 171 20 to 160 25 60 1.6 0.01 0.218 50.9 126 60 186 126 0.19 6
G40 65 40 171 20 to 200 25 60 4.5 0.01 0.218 82.8 126 60 186 126 0.19 6
G40 65 50 171 20 to 200 25 60 4.2 0.01 0.218 82.8 126 60 186 126 0.19 6
 (1)∆pr: Pressure loss (mbar) with  = 0.83Kg/m3 and at Qmax 
 THREADED VERSION - Aluminium Range DN40: 
G 
size
Qmax
(m3/h)
DN
Flange 
to ﬂ ange 
distance 
Dim.: L
Rangea-
bility
Starting 
ﬂ ow 
(dm3/h)
Flow rate at: 
Error ≈ -10%
Typical value
(dm3/h)
Pressure 
loss 
∆pr(1)
(mbar)
1 Imp 
LF
(m3/Imp)
1 Imp HF
(dm3/Imp)
(Std. Gears 
32/40)
Freq HF
at Qmax
(Hz)
A B C D
Vc
(dm3)
Weight
(Kg)
G10 16 40 121 20 to 50 25 60 0.3 0.01 0.218 20.4 126 46 172 126 0.19 4
G16 25 40 121 20 to 100 25 60 0.8 0.01 0.218 31.8 126 46 172 126 0.19 4
G25 40 40 121 20 to 160 25 60 1.8 0.01 0.218 50.9 126 46 172 126 0.19 4
G40 65 40 121 20 to 200 25 60 4.8 0.01 0.218 82.8 126 46 172 126 0.19 4
 (1)∆pr: Pressure loss (mbar) with  = 0.83Kg/m3 and at Qmax 
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Delta DN40 G16
 Delta DN50 G40
Delta DN40 G16 fi tted with Cyble sensor
 Delta DN50 G40 fi tted with Cyble sensor 101
Main Characteristics
 » Index can be oriented as required, 
magnetic coupling. 
 » Both front and rear covers must be fi lled 
with a lubricant.
 » Multi-position meters, the ﬂ ow orientation 
does not need to be specifi ed when 
ordering the meter.
 » Thermowells: supplied as an option, 
2 tappings ¼  ” NPT allow an easy 
installation of thermowells. 
 » Double Low Frequency transmitter 
connected on a Binder 6 pins plug. 
Anti-tampering is supplied as a standard. 
 » MF is supplied as an option. 
 » HF is supplied as an option (up to 3 HF 
possible for the S3-Flow!).
 » High Temperature Loading: fi re resistant 
PN5 is supplied as an option.
 » Equipped as standard with the Cyble 
target.
Technical  Features
Flow rate 0.4 m3/h to 1000 m3/h
G size G16, G25, G40, G65, 
G100, G160, G250, 
G400 and G650
Rangeability 1:20 to 1:200
Nominal diameter 50, 80, 100 and 150 
(2”, 3”, 4” and 6”)
Flanging PN 10/16, PN20 and 
ANSI150
Pressure range 16 bar (Option: 19.3 bar)
 DELTA 2050/2080/2100 & S3-FLOW - DUCTILE IRON - EN-GJS-400-18LT
 DN50/DN80/DN100/DN150: 
G 
size
Qmax
(m3/h)
DN
Flange 
to ﬂ ange 
distance 
Dim.: L
Rangea-
bility
Starting 
ﬂ ow 
(dm3/h)
Flow rate at: 
Error ≈ -10%
Typical value
(dm3/h)
Pressure 
loss 
∆pr(1)
(mbar)
1 Imp 
LF & 
Cyble
(m3/Imp)
1 Imp 
MF
(dm3/
Imp)
Freq 
MF at 
Qmax
(Hz)
1 Imp HF
(dm3/Imp)
(Std. Gears 
32/40)
Freq 
HF at 
Qmax
(Hz)
A B C D
Vc
(dm3)
Weight
(Kg)
G16 25 50 150 20 to 50 70 250 0.1 0.1 4.36 1.59 0.0939 74 228 150 378 174 0.94 25
G16 25 50 171 20 to 50 50 150 0.13 0.1 2.72 2.55 0.0585 119 190 112 302 174 0.59 19
G25 40 50 150 20 to 100 70 250 0.21 0.1 4.36 2.55 0.0939 118 228 150 378 174 0.94 25
G25 40 50 171 20 to 100 50 150 0.33 0.1 2.72 4.08 0.0585 190 190 112 302 174 0.59 19
G40 65 50 150 20 to 160 70 250 0.55 0.1 4.36 4.14 0.0939 192 228 150 378 174 0.94 25
G40 65 50 171 20 to 160 50 150 0.88 0.1 2.72 6.64 0.0585 309 190 112 302 174 0.59 19
G65 100 50 150 20 to 200 70 250 1.3 0.1 4.36 6.36 0.0939 296 228 150 378 174 0.94 25
G65 100 50 171 20 to 200 50 150 2.08 0.1 2.72 10.2 0.0585 475 190 112 302 174 0.59 19
G65 100 80 171 20 to 200 70 250 0.69 0.1 4.36 6.36 0.0939 296 228 150 378 194 0.94 25
G65 100 80 230 20 to 80 80 250 0.52 0.1 5.28 5.26 0.116 239 252 174 426 225 1.16 30
G65 100 80 240 20 to 200 70 250 0.69 0.1 4.36 6.36 0.0939 296 228 150 378 194 0.94 27
G100 160 50 150 20 to 200 70 250 3.25 0.1 4.36 10.2 0.0939 473 228 150 378 194 0.94 25
G100 160 80 171 20 to 200 70 250 1.73 0.1 4.36 10.2 0.0939 473 228 150 378 194 0.94 25
G100 160 80 230 20 to 130 80 250 1.32 0.1 5.28 8.42 0.116 383 252 174 426 225 1.16 30
G100 160 80 240 20 to 200 70 250 1.73 0.1 4.36 10.2 0.0939 473 228 150 378 194 0.94 27
G100 160 100 241 20 to 130 80 250 0.9 0.1 5.28 8.42 0.116 383 252 174 426 225 1.16 30
G160 250 80 230 20 to 200 80 250 3.15 0.1 5.28 13.2 0.116 599 252 174 426 225 1.16 30
G160 250 80 241 20 to 160 150 500 2.73 0.1 8.26 8.41 0.178 390 230 179 409 235 1.78 41
G160 250 100 230 20 to 200 80 250 2.2 0.1 5.28 13.2 0.116 599 252 174 426 225 1.16 30
G160 250 100 241 20 to 200 80 250 2.2 0.1 5.28 13.2 0.116 599 252 174 426 225 1.16 30
G250 400 100 241 20 to 160 200 600 2.63 1 32.6 3.40 0.365 304 333 282 615 235 3.65 56
G400 650 100 241 20 to 160 200 600 4.9 1 32.6 5.53 0.365 496 333 282 615 235 3.65 56
G250 400 150(2) 450 20 to 100 400 1000 0.77 1 48.0 2.31 0.595 187 343 267 610 365 5.4 120
G400 650 150(2) 450 20 to 160 400 1000 2.03 1 48.0 3.76 0.595 303 343 267 610 365 5.4 120
G650 1000 150(2) 450 20 to 200 400 1000 4.8 1 48.0 5.79 0.595 467 343 267 610 365 5.4 120
 (1)∆pr: Pressure loss (mbar) with  = 0.83Kg/m3 and at Qmax
(2)S3-Flow meter 
 Delta DN80 G100 3xDN in Ductile iron 
equipped with Cyble sensor 102
DN50
 » G16 to G100
 » S-Flow technology
 » Only the front cover must be fi lled with a lubricant.
 » Multi-position meter
 » MF is supplied as an option.
 » 2 thermowells are supplied as option.
 » A by-pass can be installed as an option. 
It enables the gas to ﬂ ow even if the meter is blocked for any reason. 
 »  An alarm can be remotely sent requesting for maintenance.
 » Up to 2 HF are supplied as option.
Main Characteristics
 »  Index can be oriented as required, magnetic coupling.
 » Double Low Frequency transmitter connected on a 6 pin Binder plug. Anti-tampering 
is supplied as a standard.
Technical  Features
Flow rate  0.4 m3/h to 160 m3/h
 G size 
 G16, G25, G40, G65 
and G100
 Rangeability  1:20 to 1:200
 Nominal diameter  50 (2”)
 Flanging  PN 10/16 to PN110, 
ANSI 150 to ANSI600
 Pressure range  101.2 bar
 DELTA S1-FLOW - STEEL
 Steel Range DN50: 
G 
size
Qmax
(m3/h)
DN
Flange 
to ﬂ ange 
distance 
Dim.: L
Rangea-
bility
Starting 
ﬂ ow 
(dm3/h)
Flow rate at: 
Error ≈ -10%
Typical value
(dm3/h)
Pressure 
loss 
∆pr(1)
(mbar)
1 Imp 
LF & 
Cyble
(m3/Imp)
1 Imp 
MF
(dm3/
Imp)
Freq 
MF at 
Qmax
(Hz)
1 Imp HF
(dm3/Imp)
(Std. Gears 
32/40)
Freq 
HF at 
Qmax
(Hz)
A B C D
Vc
(dm3)
Weight
(Kg)
G16 25 50 240 20 to 30 50 150 0.09 0.1 2.31 3.01 0.0496 140 190 100 290 150 0.49 34
G25 40 50 240 20 to 65 50 150 0.23 0.1 2.31 4.81 0.0496 224 190 100 290 150 0.49 34
G40 65 50 240 20 to 100 50 150 0.6 0.1 2.31 7.82 0.0496 364 190 100 290 150 0.49 34
G65 100 50 240 20 to 160 50 150 1.42 0.1 2.31 12.0 0.0496 560 190 100 290 150 0.49 34
G100 160 50 240 20 to 200 50 150 3.64 0.1 2.31 19.3 0.0496 896 190 100 290 150 0.49 34
 (1)∆pr: Pressure loss (mbar) with  = 0.83Kg/m3 and at Qmax
 Delta DN50 G65 S1 Flow in steel and 
equipped with by-pass
D 
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 Delta DN150 G650 S3-Flow in Ductile iron
 B) PRESSURE LOSS OF THE DELTA METERS
 Calculation of pressure loss:
 where:
 ∆p: Pressure loss in the calculated 
  conditions
 ∆pr: Pressure loss in the reference 
  conditions
 n: Gas density (kg/m3) at 0° C 
  and 1013 mbar
 Pb: Operating pressure (Bar gauge)
 q: Flow rate (m3/h)
 Qmax: Maximum ﬂ ow rate (m3/h)
 Tb: Gas temperature (°C).
Low Frequency pulse transmitters (LF):
The LF transmitter consists of 2 dry Reed 
switches, normally open, and controlled 
by a magnet situated in the fi rst drum 
of the totaliser. The LF connections are 
without polarity.
1) Internal Reed contacts
 » Hermetically sealed contacts
• Maximum terminal voltage: 30 Volt 
and maximum current according to 
EN 60079-11.
 » Ambient temperature
Ta = -30°C to +60°C
 » Minimum pulse time: 0.4 s
2) Cyble sensor
 » It conforms to CENELEC standard
EN 60079-11 with:
• Ui ≤ 14.3 Volt
• Ii ≤ 50 mA
Inductive transmitters (HF and MF):
They are inductive sensors actuated 
by a toothed disc. The frequency is 
proportional to the instantaneous 
ﬂ ow. The polarity of the connections is 
indicated on the name plate of the meter.
1) High Frequency transmitters
 » Proximity detectors conform to 
EN 60947-5-6 (NAMUR) standards.
 » They conform to CENELEC standards
(EN 60079-0 and EN 60079-11) with:
• Ui ≤ 15 Volt
• Ii ≤ 50 mA
• Ci ≤ 90 nF
• Li ≤ 100 μH
• Pi ≤ 120 mW
 » Ambient temperature
Ta = -30°C to +60°C
2) Medium Frequency transmitter
 » It conforms to CENELEC standards
(EN 60079-0 and EN 60079-11) with:
• Ui ≤ 16 Volt
• Ii ≤ 52 mA
• Ci ≤ 50 nF
• Li ≤ 250 μH
• Pi ≤ 64 mW 
A) TRANSMITTER CHARACTERISTICS
Intrinsic safety approval: L.C.I.E. 06 ATEX 6031 X
Intrinsic safety level:  Ex II 1/2 G Ex ia IIC T5 c T6
Anti-tampering transmitter (AT):
This consists of one dry Reed switch, normally closed. Attempts at magnetic tampering will 
open the contact. The electrical characteristics are the same as those for the LF transmitter.
C) INSTALLATION
Each meter is delivered with binder plugs for the installed transmitters and oil for 
the lubrication. Please refer to the instruction manual supplied with the meter.
The advice given therein will ensure optimal use of the Delta meter over the years.
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Turbine Gas Meter
Turbine gas meters are flow meters. The flow of gas turns a turbine 
wheel, and thus, the rotating speed of the turbine is proportional to 
the linear speed of the gas. 
The movement is mechanically transmitted to the totaliser through 
the magnetic coupling.
DESCRIPTION
The Fluxi 2000/TZ meter is composed of 
five main parts: 
a body containing all the components; 
a flow straightener to stabilise and 
accelerate the gas flow before the 
turbine wheel; 
a measuring unit including the turbine 
wheel;
a magnetic coupling to transmit the 
movement of the turbine wheel to the 
totaliser; 
a totaliser to register the measured 
gas.
APPLICATIONS
Fluxi 2000/TZ meters are designed to 
measure natural gas, and various filtered, 
and non-corrosive gases. They are used 
to measure medium to high gas flow, at 
low, medium or high pressure. 
The Fluxi 2000/TZ meters have been 
optimised for use in all applications related 
to the transportation and distribution of 
gas. Fluxi 2000/TZ meters are approved 
for fiscal use.
Fluxi 2000/TZ
BASIC FEATURES
 » PTB approved with only 2 DN inlet 
straight pipe, 0 (zero) DN outlet pipe 
even with severe perturbations
 » MID approved
 » Go beyond compliance with all current 
European and International Standards
 » Reduced pressure loss for low pressure 
network
 » Excellent high-pressure behaviour
 » IP 67 protection of the totaliser
 » Equipped as standard with the cyble 
target.
 » Various options available: integrated 
thermowells, oil pump, pulse 
transmitters, etc
1
2 3
4
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Technical Specifications
Metrological Approvals Compliant with the Measuring Instrument Directive 2004/22/EC
Approval number: DE-10-MI002-PTB001
Intrinsic Safety 
Approval
Compliant with the Directive 94/9/EC
Approval number: LCIE 06 ATEX 6031 X
Flow Rate From 5 m3/h to 10000 m3/h, G65 to G6500.
Nominal Diameters From DN50 to DN400 mm (2” to 16”).
Maximum Working 
Pressure
Up to 100 bar depending on the body material and flanging.
Mounting The Fluxi 2000/TZ meters can be installed either horizontally or vertically, 
for the DN50 to DN300, and horizontally for the DN400.
Body Materials Ductile iron, cast steel or welded steel.
Compliant with the Pressure Equipment Directive 97/23/EC
Temperature Range ATEX/PED: -30°C to +60°C
MID: -25°C to +55°C
Storage temperature: -40°C to +70°C
1
2
3
4
5
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METROLOGY 
In accordance with MID and OIML.
Depending on the G size and the DN, the meters are available with a rangeability of 
1:20 or 1:30. According to the PTB TR G7, for high-pressure tests, the rangeability can 
be extended to 1:50, depending on the pressure.
In line with MID, the maximum permissible error is +/-2 %, from Qmin to 
0.2 Qmax, and +/-1% from 0.2 Qmax to Qmax. The WME (Weighted Measured Error) 
is less than 0.4%.
Typical Itron accuracy is: 
+/-1% from Qmin to 0.2 Qmax, +/-0.5% from 0.2 Qmax to Qmax.
Totaliser:
 » 9-digit index to register a larger volume
 » 45° orientation for an easy reading
 » Free-rotating totaliser
 » Equipped as standard with the cyble 
target: it allows the installation of the 
cyble sensor at any time.
 » Equipped with 1 built-in silicagel 
cartridge; as an option, equipped with 
an external cartridge to enable easy 
maintenance even in extreme conditions
 » Fitted with a refl ecting disc on the fi rst drum.
 » Integrated optical disc to facilitate the 
periodic calibration of the meter.
 » Customised name plate (logo, bar-code, 
customer serial number...)
 » IP67 protection
 » UV resistant 
 » Unit: m3
Universal totaliser 
fi tted as standard 
with the Cyble target
-3
-2
-1
0
1
2
3
100% max flow
Error in %
Low Pressure Curve
High Pressure Curve
Typical Itron Accuracy
MID Accuracy
20 40 60 800
LF2MAGNET
LF1
AT
Depending of the G size, the blades of 
the turbine wheel are oriented at 45° 
or 60°. 
Turbine wheel at 60° is used to avoid 
over-speed of the wheel. 
When a HF3 is requested, the wheel 
must be in aluminium.
For high pressure use, or for measuring 
dirty gases, an aluminium wheel is 
recommended. 
Flow Straightener
This device stabilises and accelerates 
the fl ow before the turbine wheel. 
It has been designed to meet the 
requirements of the 2 perturbation 
tests defi ned in the EN12261 (low level 
and high level perturbation).
All DN meet the requirements of the 
low level perturbation test without an 
additional device with only 2 DN inlet 
straight pipe, 0 DN outlet of the meter.
From DN50 to DN150, no additional 
device is required to fulfi l the high level 
perturbation test with only 2 DN inlet, 
0 DN outlet of the meter.
From DN200 to DN400, a fl ow 
conditioner has to be integrated in the 
inlet of the fl ow straightener to meet 
the requirements of the high level 
perturbation test when only 2 DN inlet 
pipe is available (see in § Accessories).
The large number of blades fi tted in 
the fl ow straightener insures an optimal 
protection in case of perturbated fl ow.
Transmitters 
Cyble sensor: It can be delivered 
mounted onto the meter or installed 
afterwards at any time. The Cyble 
sensor is a bounce-free transmitter. 
It allows also the counting of eventual 
back fl ows.
Low Frequency (LF): Two Reed 
switches are fi tted as standard on 
the whole range. Anti-tampering (AT): 
this device is fi tted as standard on the 
whole range.
Medium Frequency (MF): one 
transmitter is supplied as an option.
High Frequency (HF): up to 4 
transmitters are supplied as an option 
on the whole range. 
Mechanical drive: the totaliser can 
be fi tted with this option, it may be 
used to drive removable accessories. 
The mechanical drive is designed 
according to EN 12261.
Oil pump
An oil pump is supplied as an option, 
which lubricates the main ball bearings 
in the measuring unit. The oiling can 
be done even when the meter is under 
pressure.
Turbine wheel
This is the most important component 
of the meter for achieving high accuracy 
at low and high pressure. It can be 
made from aluminium for the whole 
range or in polyacetal for the DN≤200.
1
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CHARACTERISTICS
A) Technical data sheet
Rangeability and pulse values With correction gears 32/40 (correction 0%)
G size DN 
(mm)
Max 
Flow 
(m3/h)
Range-
ability
1 Imp LF & 
Cyble 
(m3/Imp)
 Freq LF 
Qmax 
(Hz)
1 Imp 
MF 
(dm3/Imp)
Freq MF 
Qmax 
(Hz)
1 Imp 
HF2 
(dm3/Imp)
Freq HF2 
Qmax 
(Hz)
1 Imp 
HF3 
(dm3/Imp)
Freq HF3 
Qmax 
(Hz)
RPM 
Qmax 
(Rot/min)
G65 50 100 20 0.1 0.28 5.8947 4.71 - - 0.00970 2864 14322
G100 80 160 20 1 0.04 23.07692 1.93 0.07593 585 0.03797 1171 5853
G160 250 20 or 30 0.07 23.07692 3.01 0.07593 915 0.03797 1829 9146
G250 400 20 or 30 0.11 39.11111 2.84 0.12869 863 0.06434 1727 8634
G160 100 250 20 1 0.07 23.07692 3.01 0.06271 1107 0.06271 1107 4153
G250 400 20 or 30 0.11 23.07692 4.81 0.06271 1772 0.06271 1772 6644
G400 650 20 or 30 0.18 39.11111 4.62 0.10628 1699 0.10628 1699 6371
G400 150 650 20 1 0.18 23.07692 7.82 0.15385 1174 0.15385 1174 3521
G650 1000 20 or 30 0.28 23.07692 12.04 0.15385 1806 0.15385 1806 5417
G1000 1600 20 or 30 0.44 39.11111 11.36 0.26074 1705 0.26074 1705 5114
G650 200 1000 20 10 0.03 230.7692 1.2 0.37661 738 0.37661 738 2213
G1000 1600 20 or 30 0.04 230.7692 1.93 0.37661 1180 0.37661 1180 3540
G1600 2500 20 or 30 0.07 391.1111 1.78 0.63829 1088 0.63829 1088 3264
G1000 250 1600 20 10 0.04 230.7692 1.93 0.5787 768 0.5787 768 1920
G1600 2500 20 or 30 0.07 230.7692 3.01 0.5787 1200 0.5787 1200 3000
G2500 4000 20 or 30 0.11 391.1111 2.84 0.9808 1133 0.9808 1133 2832
G1600 300 2500 20 10 0.07 218.1818 3.18 0.85763 810 0.85763 810 1735
G2500 4000 20 or 30 0.11 218.1818 5.09 0.85763 1296 0.85763 1296 2776
G4000 6500 20 or 30 0.18 391.1111 4.62 1.53739 1174 1.53739 1174 2517
G2500 400 4000 20 10 0.11 218.1818 5.09 2.04673 543 2.04673 543 1163
G4000 6500 20 or 30 0.18 218.1818 8.28 2.04673 882 2.04673 882 1890
G6500 10000 20 or 30 0.28 391.1111 7.1 3.66896 757 3.66896 757 1622
OPTIONS: 
Extension for the totaliser
This option allows the possibility of 
increasing the distance between the 
body of the meter and the index, to 
facilitate the reading when the meter is 
covered with ice due to measurement 
of gas at low temperatures.
Pressure tapping:
This device allows the gas pressure to 
be measured at the reference point. It 
is installed as standard. The standard 
pressure tapping is an Ermeto 6S.
Measurement of aggressive gases:
A version with a PTFE (Tefl on) coating is 
available, as an option up to DN200.
ACCESSORIES
Bracket for mounting a volume 
converter
This device allows the Itron PTZ volume 
converter to be adapted directly onto the 
meter. 
Thermowells 
This device allows the temperature of the 
measured gas to be read at the reference 
point, downstream of the turbine. 
The meter is prepared as standard for the 
installation of two thermowells which can 
be mounted in our factory or later when 
requested.
The meter does not need to be recalibrated 
after retrofi tting of thermowell (as defi ned 
in the PTB type Approval).
Flow conditioner
For DN50 to DN200, a fl ow conditioner 
can be supplied for installation between 2 
RF fl anges in front of the meter, to further 
enhance the performance of the meter 
when subjected to severe perturbation. 
For DN200 to DN400, the fl ow conditioner 
can be retrofi tted directly in the inlet of the 
9
9
fl ow straightener. The integration of the 
fl ow conditioner in the meter provides a 
very compact solution without need for 
any extra fl anging.
External silicagel cartridge 
This accessory is used to reinforce the 
protection of the totaliser against humidity 
when the meter is installed in extrem 
conditions.
Fluxi 2000/TZ with PTZ CORUS
107
Body materials and approximate weight (Kg)
DN
(mm)
Length of 
body (mm)
ISO
PN 10
ISO
PN 16
ISO
PN 20
ISO
PN 25
ISO
PN 40
ISO
PN 50
ISO
PN 110
ANSI
150
ANSI
300
ANSI
600
50 150 A A AB A A B B AB B B
8 8 8 8 8 11 11 8 11 11
80 240 A A AB A A B B AB B B
19 19 19 19 19 30 37 19 30 37
100 300 A A AB B B B B AB B B
22 22 22 25 25 45 55 22 45 55
150 335 A A A - - - - A - -
46 46 46 46
150 450 AB AB AB B B B B AB B B
54 54 54 54 54 80 95 54 80 95
200 600 A A AB B B B B AB B B
83 83 83 83 110 130 150 83 130 150
250 750 B B B B B B B B B B
120 120 120 120 140 220 245 120 220 245
300 900 B B B B B B B B B B
190 190 190 190 220 265 265 190 265 295
400 1200 B B B B B B B B B B
440 440 440 440 490 680 740 440 680 740
A: Ductile iron EN-GJS-400-18LT 
B: Steel (Cast steel GS or welded steel) 
The pressure and temperature range of the body material, please check your National Rules
B) Pressure loss of the Fluxi 2000/TZ meters
Pressure losses 
of the Fluxi 2000/TZ meter (mbar)
G 
size
DN 
(mm)
Max. Flow 
(m3/h)
Standard 
∆Pr
With integrated 
flow conditioner 
∆Pr
 = 0.83kg/m3.
T = 0°C. Qmax
 =0.83kg/m3.
T=0°C. Qmax
G65 50  100  9.1  -
G100 80 160 2.4 -
G160 250 5.9
G250 400 12.8
G160 100 250 2.2 -
G250 400 5.4
G400 650 11.8
G400 150 650 2.7 -
G650 1000 6.6
G1000 1600 13.8
G650 200 1000 1.6 2.6
G1000 1600 4.0 6.3
G1600 2500 8.7 13.7
G1000 250 1600 2.1 3.3
G1600 2500 5.0 8.0
G2500 4000 11.0 17.3
Pressure losses 
of the Fluxi 2000/TZ meter (mbar)
G 
size
DN 
(mm)
Max. Flow 
(m3/h)
Standard 
∆Pr
With integrated 
flow conditioner 
∆Pr
 = 0.83kg/m3.
T = 0°C. Qmax
 =0.83kg/m3.
T=0°C. Qmax
G1600 300 2500 2.0 3.2
G2500 4000 5.0 7.8
G4000 6500 9.5 17.0
G2500 400 4000 1.8 2.8
G4000 6500 4.4 6.8
G6500 10000 9.5 14.9
Calculation of pressure loss:
Where:
 ∆p: Pressure loss in the calculated conditions
 ∆pr: Pressure loss in the reference conditions
 n: Gas density (kg/m3) at 0° C and 1013 mbar
 Pb: Operating pressure (Bar gauge)
 q: Flow rate (m3/h)
 Qmax: Maximum flow rate (m3/h)
 Tb: Gas temperature (°C).
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C) Dimensions (mm)
DN L
L 
short*
A
A 
short*
B
B 
short*
C D E
E 
short*
50 150 - 57 - 45 - 137 124 179 -
80 240 - 96 - 60 - 150 185 175 -
100 300 - 124 - 82 -   167 150 194 -
150 450 335 185 92 122 100 195 183 185 222
200 600 - 240 - 175 - 223 211 223 -
250 750 - 275 - 273 - 250 234 252 -
300 900 - 360 - 300 - 277 264 280 -
400 1200 - 450 - 540 - 328 323 331 -
* Short version, same length as for the former NM meter
D) Thermowells sizes
DN Thread
Order Number
with stuffi ng box 
& o-ring
 d 
bore  
mm
 d 
Cable 
mm
Max. Setting 
Depth (S) 
Sensor (mm)
L 
mm
X 
mm
50(LP)/80/100  G ¼   A  E952-014-04  7.5  4-8  60  59  12
50(HP)/150/200  G ¼   A  E952-014-14  7.5  4-8  90  93  12
250/500  G ½   A  E952-014-05  8  4-8  150  147  14
C D
E
B
L
3
0
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A
L
X
S
d
Thermowell fi tted with sealing holes
Low Frequency pulse transmitters (LF):
The LF transmitter consists of 2 dry Reed 
switches, normally open, and controlled 
by a magnet situated in the fi rst drum 
of the totaliser. The LF connections are 
without polarity.
1) Internal Reed contacts
 » Hermetically sealed contacts
• Maximum terminal voltage: 30 Volt 
and maximum current according to 
EN 60079-11.
 » Ambient temperature
Ta = -30°C to +60°C
 » Minimum pulse time: 0.4 s
2) Cyble sensor
 » It conforms to CENELEC standard
EN 60079-11 with:
• Ui ≤ 14.3 Volt
• Ii ≤ 50 mA
Inductive transmitters (HF and MF):
They are inductive sensors actuated 
by a toothed disc. The frequency is 
proportional to the instantaneous 
fl ow. The polarity of the connections is 
indicated on the name plate of the meter.
1) High Frequency transmitters
 » Proximity detectors conform to 
EN 60947-5-6 (NAMUR) standards.
 » They conform to CENELEC standards
(EN 60079-0 and EN 60079-11) with:
• Ui ≤ 15 Volt
• Ii ≤ 50 mA
• Ci ≤ 90 nF
• Li ≤ 100μH
• Pi ≤ 120 mW
 » Ambient temperature
Ta = -30°C to +60°C
2) Medium Frequency transmitter
 » It conforms to CENELEC standards
(EN 60079-0 and EN 60079-11) with:
• Ui ≤ 16 Volt
• Ii ≤ 52 mA
• Ci ≤ 50 nF
• Li ≤ 250μH
• Pi ≤ 64 mW 
E) Transmitter characteristics
Intrinsic safety approval: L.C.I.E. 06 ATEX 6031 X
Intrinsic safety level:  Ex II 1/2 G Ex ia IIC T5 c T6
Anti-tampering transmitter (AT):
This consists of one dry Reed switch, normally closed. Attempts at magnetic tampering will 
open the contact. The electrical characteristics are the same as those for the LF transmitter.
F) Installation
Each meter is delivered with binder plugs 
for the installed transmitters and oil when 
an oil pump is installed. Please refer to 
the instruction manual supplied with the 
meter.
The advice given therein will ensure 
optimal use of the Fluxi 2000/TZ meter 
over the years.
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8.5. Silenciador 
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En respuesta a su amable petición de oferta, especificamos como sigue el diseño, 
fabricación y suministro de un (1) silenciador de relajación atmosférica para la descarga 
de aire.  
 
1.   OFERTA TÉCNICA 
 
1.1 DATOS DE PARTIDA FACILITADOS POR EL CLIENTE 
 
 
 
NOTAS:  
 
- El silenciador descarga a la atmósfera. 
 
1.2 ELECCIÓN Y DISEÑO DE LOS SILENCIADORES 
 
La etapa de elección, diseño y optimización de los silenciadores es indispensable de 
cara a poder garantizar una solución fiable, económica y eficiente. 
 
Teniendo en cuenta los datos de partida, se propone un silenciador de venteo para la 
descarga atmosférica propuesta. 
 
Los silenciadores de venteo pueden disponer de configuración cilíndrica o rectangular, y 
está formado por dos etapas claramente diferenciadas:  
 
- Etapa reactiva:  
 
Ésta primera etapa se diseñará para actuar principalmente a frecuencias bajas. La etapa 
difusiva está compuesta por dos cuerpos diferenciados con el siguiente criterio de 
funcionamiento: 
 
• Difusor de entrada: con él se lograr una reducción sonora y se modifica el 
espectro de emisión a un rango de frecuencias más controlable. 
 
• Plenum de expansión: en él se reduce la velocidad y se compensan las 
presiones, con control del ruido interior del fluido así como de la radiación de la 
carcasa del silenciador gracias al tratamiento interior del mismo. 
Id Tag Und. DN Temperatura 
(ºC) 
Caudal (m3/h) Nivel de presión 
sonora requerido 
1 Silencer_1 1 6”  -20ºC/ 40ºC 5.000 85 dB(A) @1m 
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- Etapa disipativa o de absorción: 
 
En esta segunda etapa se obtiene una alta atenuación a frecuencias medias y altas. 
 
El módulo disipativo puede estar formado por coronas concéntricas, secciones multi-
tubos, bafles paralelos, etc formados por placas de acero inoxidable perforado y material 
absorbente de alta calidad. 
 
Con la tipología de silenciador escogido, se podrá lograr atenuar un muy extenso ancho 
de banda.  
 
Los parámetros de diseño en base a los que los silenciadores serán optimizados 
acústica y estructuralmente serán los siguientes: 
 
- Atenuación requerida 
 
- Espectro de ruido emisor 
 
- Tipo de fluido  
 
- Caudal de fluido  
 
- Condiciones de operación (presión, temperatura, densidad, etc)  
 
- Ruido regenerado  
 
- Ruido transmitido a través de las paredes del silenciador.  
 
- Diferencial térmico (interior/exterior) 
 
A continuación, se analizará el rendimiento acústico de la solución propuesta: 
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1.2.1 RENDIMIENTO ACÚSTICO 
  
Poder garantizar un correcto rendimiento acústico de las soluciones propuestas es 
primordial, para lo cual debe partirse de un análisis de los requerimientos acústicos de 
los silenciadores a proponer. 
 
El nivel de presión sonora calculado con la API 521 es de 131 dBA @ 1m de la 
descarga. Teniendo en cuenta el dato calculado, se ha diseñado un silenciador que 
proporciona una atenuación del orden de 46 dBA. De esta manera se obtendrá un nivel 
de presión sonora tras la instalación del silenciador de 85 dBA @ 1m de la descarga.  
 
 
Nivel de presión 
sonora a 1 metro 
dBA  
Atenuación 
del silenciador 
dBA 
Nivel de presión 
sonora estimado a 1 
metro de la 
descarga dBA 
Silencer_1 131 (*) 46 85 
 (*) Dato calculado con la API 521, considerando la presión de descarga 1 atm- 
 
Para poder realizar un diseño eficiente, es requerido partir del espectro emisor no 
únicamente de su valor global. En base a nuestra experiencia en casos prácticos 
similares al planteado, así como con la ayuda de diversas BBDD, supondremos los 
espectros emisores de las distintas válvulas. 
 
Con objeto de aportar soluciones lo más cercanas 
a la realidad posible, INERCO Acústica emplea 
modernas técnicas de predicción acústico-
estructural basadas en la realización de complejos 
modelos y simulaciones. 
 
Los modelos se han estudiado y desarrollado 
meticulosamente por el personal de INERCO 
Acústica, habiendo sido corroborados 
experimentalmente, así como por medio de 
referencias bibliográficas. 
 
Los modelos se materializan gracias al empleo de 
diversos softwares de elementos finitos. 
 
Las técnicas de modelado empleadas por INERCO Acústica en sus diseños incluye 
parámetros como el ruido regenerado (ruido producido por el paso del fluido a través del 
silenciador) y la transmisión sonora a través de las paredes de los silenciadores. 
 
Las condiciones del fluido (caudal, temperatura, presión y densidad), fijarán las mínimas 
secciones de paso de los silenciadores de cara a limitar la velocidad interior del fluido, lo 
que permitirá limitar parámetros como la pérdida de carga, el ruido regenerado (muy 
importante acústicamente hablando) y evitar problemas de integridad estructural. 
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Dado que los requerimientos acústicos se expresan a cierta distancia de los 
silenciadores, la evolución de la presión sonora en sus aledaños ha sido simulada y 
predicha con una precisión considerable de cara a aportar el más apropiado de los 
diseños. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
En adición a los criterios de diseño acústico, todas nuestras soluciones han sido 
analizadas y optimizadas estructuralmente.  
 
Para el diseño se realizan análisis estáticos y dinámicos en orden a evitar problemas de 
vibración asociados a resonancias, así como de cara a evitar el colapso estructural. 
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El espectro de atenuación del silenciador diseñado se describe a continuación: 
 
- Espectro en bandas de octavas 
 
 
 
- Atenuación continua en función de la frecuencia: 
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1.2.2 ESQUEMA BÁSICO DE LA TIPOLOGÍA PROPUESTA DE SILENCIADORES 
 
Nota: El esquema mostrado puede no coincidir exactamente con el equipo ofertado 
 
1.2.3 CARACTERÍSTICAS TÉCNICAS DEL MATERIAL OFERTADO 
 
     Materiales 
Id. Tag Und Entrada (") 
Tipología 
módulo 
disipativo 
Carcasa Disco difusor Interior Entrada 
1 Silencer_1 1 6’’ SCH STD Coronas 
SA 516 
Gr60(*) 
SA 516 
Gr60(*) 
AISI 304 A 106 GrB 
 
Id. Tag Und. 
Diámetro 
(mm) 
Longitud 
(mm)  
Peso 
(Kg) 
Atenuación 
dB(A)  
Nivel de 
presión 
Sonora 
Esperado 
1 Silencer_1 1 400 1.350 115 46 85 dBA @ 1m 
(*) O equivalente P 265 GH 
 
Notas: 
 - El nivel sonoro estimado, así como la atenuación global de los silenciadores dependen 
en gran medida del espectro emisor de la fuente el cual se ha supuesto por parte de 
INERCO Acústica. 
 
- La atenuación del silenciador depende de toda la instalación global del sistema de 
ventilación.  
 
 -  El silenciador dispone de material absorbente resistente al fuego.  
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1.3 DESCRIPCIÓN DEL ALCANCE 
 
1.3.1 EQUIPAMIENTO DE LOS SILENCIADORES: 
 
- Drenaje 
 
 
- Soportes laterales: Soportes metálicos laterales como sistema de apoyo a la estructura 
de suportación de los silenciadores  
 
- Malla antipájaros en acero inoxidable. 
 
- Orejetas de izado para facilitar la elevación y el montaje  
 
- Embalaje fitosanitario 
 
- Brida de conexión 6” SO RF 150# en A 105 
 
- Protección antilluvia 
 
1.3.2 SERVICIOS: 
 
- Diseño e ingeniería - propuesta de planos y verificación de los mismos 
 
- Compra de materiales y fabricación del silenciador 
 
- Protección anticorrosiva estándar:  
 
- Verificación de requisitos 
 
- Control de calidad 
 
- Documentación de calidad 
 
- Documentación contractual  
 
- Garantía de los materiales suministrados 
 
- Asesoramiento técnico en montaje y mantenimiento (a distancia) 
 
- Manual de operación y mantenimiento 
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Disseny d’un banc de proves per a reguladors industrials de gas   
8.6. Tub flexible 
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8.7. Automatismes 
122
Slim Relay
G2RV
The only truly industrial 6 mm relay
• Lockable test switch models now available.
• Large plug-in terminals for reliable connection.
• LED indicator and mechanical flag for status indication.
• Input type with gold plated contacts available. 
• Transparent housing allows inspection of contact condition.
• Slim width to save space.
• Push-in terminals and accessories for easy wiring.
• Lloyd’s approval (pending)
PATENTED
No test switch typeTest switch type
Features
■Test switch operation
OMRON Lockable test switch can be used in this way: 
When the protection cover (located directly over the test switch) is closed, the test switch is retained in normal position (OFF state) by the 
protection cover. After opening the protection cover, the test switch can be unlocked. The test switch can then be moved to the operated position 
(ON state). After using the test switch, move it to the normal position (OFF state) and close the protection cover to prevent unwanted operation of 
the test switch.
* Please check Precautions (Page. 17 : Precaution of test switch operation) when using test switch.
Application of test switch:
Example: Checking operation of Relays and sequence circuits.
Protection cover: lock Protection cover: unlock
Contact normal position Contact operated position
(ON state)
Protection cover close
Protection cover open
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Model Number Structure
■Model Number Legend
1. Auxiliary Type Designation
SL: Slim relay and socket combination
2. Wire Connection
7:  Screw terminals
5:  Push-in terminals
3. Relay LED
0:  Without LED
4. Relay Test switch
0:  No test switch type
1:  Test switch type
5. Contact form
AP: Input type
Blank: Standard type
6. Input Voltage
Note: LED indicator available on socket.
Ordering Information
■List of Models
Relay and Socket Combinations
No test switch type
Test switch type
1 2 3 4 5 6
G2RV-SL @ @ @ - @ - @
Classification Enclosure 
rating
Input 
voltage
Type of 
connection
Test
switch
Contact form (SPDT)
Standard type Input type
Plug-in terminals General-purpose Unsealed AC/DC Screw terminals No G2RV-SL700 G2RV-SL700-AP
Yes G2RV-SL701 ---
Push-in terminals No G2RV-SL500 G2RV-SL500-AP
Yes G2RV-SL501 ---
Input voltage Contact form (SPDT)
Standard type (No test switch type) Input type (No test switch type)
Screw terminals Push-in terminals Screw terminals Push-in terminals
12 VDC G2RV-SL700 12 VDC G2RV-SL500 12 VDC G2RV-SL700-AP 12 VDC G2RV-SL500-AP 12 VDC
24 VDC G2RV-SL700 24 VDC G2RV-SL500 24 VDC G2RV-SL700-AP 24 VDC G2RV-SL500-AP 24 VDC
24 VAC/DC G2RV-SL700 24 VAC/DC G2RV-SL500 24 VAC/DC G2RV-SL700-AP 24 VAC/DC G2RV-SL500-AP 24 VAC/DC
48 VAC/DC G2RV-SL700 48 VAC/DC G2RV-SL500 48 VAC/DC G2RV-SL700-AP 48 VAC/DC G2RV-SL500-AP 48 VAC/DC
110 VAC G2RV-SL700 110 VAC G2RV-SL500 110 VAC G2RV-SL700-AP 110 VAC G2RV-SL500-AP 110 VAC
230 VAC G2RV-SL700 230 VAC G2RV-SL500 230 VAC G2RV-SL700-AP 230 VAC G2RV-SL500-AP 230 VAC
Input voltage Contact form (SPDT)
Standard type (Test switch type) Input type (Test switch type)
Screw terminals Push-in terminals Screw terminals Push-in terminals
24 VDC G2RV-SL701 24 VDC G2RV-SL501 24 VDC --- ---
24 VAC/DC G2RV-SL701 24 VAC/DC G2RV-SL501 24 VAC/DC --- ---
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Specifications
■ Input Ratings
■Contact Ratings
*1) P level: λ60 = 0.1 × 10-6/operation
*2) If a gold layer is destroyed, contact ratings of standard type are applicable.
■Characteristics
Note: Values in the above table are the initial values.
Rated voltage Rated current*1 Must operate 
voltage
Must release 
voltage
Power consumption Input voltage
AC DC % of rated voltage AC (VA) 
Approx.
DC (mW) 
Approx.
% of rated voltage
50 Hz 60 Hz
12 VDC --- --- 27.2 mA 80% 10% --- 300 mW ±10%
24 VDC --- --- 13.3 mA --- 300 mW
24 VAC/DC 21.1 mA 22.5 mA 13.0 mA 0.5 VA 300 mW
48 VAC/DC 8.5 mA 9.0 mA 5.2 mA 0.4 VA 250 mW
110 VAC 7.1 mA 7.5 mA --- 0.8 VA ---
230 VAC 7.3 mA 7.9 mA --- 1.7 VA ---
*1) Rated currents are measured at 23 degrees Celsius (ambient)
Item Standard type (G2RV-SL700, 500, 701, 501) Input type (G2RV-SL700-AP, 500-AP)*2
Number of poles 1 pole
Load Resistive load
(cosφ = 1)
Inductive load
(cosφ = 0.4, L/R = 7 ms)
Resistive load
(cosφ = 1)
Rated load 6 A at 250 VAC;
6 A at 30 VDC
2.5 A at 250 VAC;
2 A at 30 VDC
50 mA at 30 VAC;
50 mA at 36 VDC
Rated carry current 6 A 50 mA
Max. switching voltage 400 VAC, 125 VDC 30 VAC, 36 VDC
Max. switching current 6 A 50 mA
Max. switching power 1,500 VA
180 W
500 VA
60 W ——
Failure rate (reference value)*1 10 mA at 5 VDC (P level) 1 mA at 100 mVDC (P level)
Item Standard type (G2RV-SL700, 500, 701, 501) Input type (G2RV-SL700-AP, 500-AP)
Contact resistance 100 mΩ max.
Operate (set) time 20 ms max.
Release time 40 ms max.
Max. operating frequency Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)
Insulation resistance 1,000 MΩ min. (at 500 VDC)
Dielectric strength 4,000 VAC, 50/60 Hz for 1 min between coil and contacts*;
1,000 VAC, 50/60 Hz for 1 min between contacts of same polarity
Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.50 mm single amplitude (1.0 mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.50 mm single amplitude (1.0 mm double amplitude)
Shock resistance Destruction: 1,000 m/s2
Malfunction: 200 m/s2 when energized; 100 m/s2 when not energized
Endurance Mechanical: 5,000,000 operations min. 
Electrical: 100,000 Typical; 
NO 70,000 operations min. ; 
NC 50,000 operations min.
Mechanical: 5,000,000 operations min.
Electrical: 5,000,000 operations min.
Ambient temperature Operating: –40°C to 55°C (with no icing or condensation)
Ambient humidity Operating: 5% to 85%
Weight Approx. 35 g
Overvoltage category III
Pollution degree 2
Contact material AgSnIn AgSnIn + Gold Plating
Creepage distance 7.0 mm 
Clearance distance 5.5 mm
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■Approved Standards
UL 508 (File No. E41643)
IEC/VDE (EN 61810)
Engineering Data
■Endurance Switching capacity of DC resistive load
Typical Operating and Release Time
Model Contact form Coil ratings Contact ratings Operations
G2RV-SL Series SPDT 12 to 48 VDC
24 to 230 VAC
250 VAC 6 A (Resistive Load)
30 VDC 6 A (Resistive Load)
400 VAC 2 A (Resistive Load)
6,000
Contact form Coil ratings Contact ratings Operations
SPDT 12, 24 VDC
24, 48 VAC/DC
110, 230 VAC
250 VAC 6 A (Resistive Load)
30 VDC 6 A (Resistive Load)
400 VAC 2 A (Resistive Load)
50,000
50,000
6,000
10
100
1000
0 2 4
Switching current (A)
En
du
ra
n
ce
 
(× 
10
3  
o
pe
ra
tio
n
s) 
250VAC resistive load
30VDC resistive load
30VDC inductive load 
(L/R=7ms) 250VAC inductive load(cos ϕ = 0.4)
6
0,1
1,0
10,0
20 60 100 140 180 220
Switching voltage (VDC)
D
C 
Br
ea
kin
g 
Cu
rr
e
n
t (A
)
Model number Operating time (typical) Release time (typical)
G2RV-SL7@@/5@@ DC12 5 ~ 7 ms 5 ~ 8 ms
G2RV-SL7@@/5@@ DC24 5 ~ 7 ms 6 ~ 9 ms
G2RV-SL7@@/5@@ AC/DC24 5 ~ 7 ms 17 ~ 22 ms
G2RV-SL7@@/5@@ AC/DC48 5 ~ 7 ms 22 ~ 30 ms
G2RV-SL7@@/5@@ AC110 12 ~ 15 ms 22 ~ 30 ms
G2RV-SL7@@/5@@ AC230 12 ~ 15 ms 22 ~ 30 ms
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Accessories
■PLC Interface P2RVC-8-@-F
P2RVC-8-O-F (for G2RV-SL70@ series only)
List of Models
Specifications Electrical schematic P2RVC-8-O-F
P2RVC-8-I-F (for G2RV-SL700-AP series only)
List of Models
Specifications Electrical schematic P2RVC-8-I-F
Contact form Relay PLC Interface
Standard type G2RV-SL70@ series P2RVC-8-O-F
Input type G2RV-SL700-AP series P2RVC-8-I-F
Model number Description Connection
P2RVC-8-O-F PLC Output Interface for 8x 
G2RV-SL70@-series
PNP - type
Ribbon cable connector
10 Pole, IEC603/1
Input Rated voltage 30 VAC/VDC max.
Current capacity 0.5 A per channel
2.0 A total current, power supply 
terminal
Characteristics Ambient 
temperature
Operating: 0 to 55°C
Storage: −20 to 85°C
Overvoltage 
category
III
Pollution degree 2
Model number Description Connection
P2RVC-8-I-F PLC Output Interface for 8x 
G2RV-SL700-series
PNP - type
Ribbon cable connector
10 Pole, IEC603/1
Input Rated voltage 30 VAC/VDC max.
Current capacity 0.5 A per channel
2.0 A total current, power supply 
terminal
Characteristics Ambient 
temperature
Operating: 0 to 55°C
Storage: −20 to 85°C
Overvoltage 
category
III
Pollution degree 2
11
12
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■Cables for PLC Interface P2RVC-8-@-F
Cables selection List
P2RV-4-@@@C
P2RV-4-@@@IMC
P2RV-4-@@@IFC
Cable to connect CJ1 to 4 × P2RVC-8-@-F
List of Models
Output
Model number To be used for (combined with P2RVC-8-O-F)
P2RV-4-100C CJ1W-OD232/OD262
P2RV-4-200C CJ1W-OD232/OD262
P2RV-4-300C CJ1W-OD232/OD262
P2RV-4-500C CJ1W-OD232/OD262
P2RV-A100C Universal (stranded wires)
P2RV-A200C Universal (stranded wires)
P2RV-A300C Universal (stranded wires)
P2RV-A500C Universal (stranded wires)
P2RV-A050C-OMR GRT1 GRT1-OD8(G)-1
P2RV-A100C-OMR GRT1 GRT1-OD8(G)-1
P2RV-A050C-OMR NX NX-OD4256
P2RV-A100C-OMR NX NX-OD4256
P2RV-200C-SIM S7/300 6ES7 322-1BL00-0AA0, 32DO
P2RV-250C-SIM S7/300 6ES7 322-1BL00-0AA0, 32DO
P2RV-300C-SIM S7/300 6ES7 322-1BL00-0AA0, 32DO
P2RV-500C-SIM S7/300 6ES7 322-1BL00-0AA0, 32DO
P2RV-200C-SIM S7/400 6ES7422-1BL00-0AA0 & 6ES7422-7BL00-0AB0, 32DO
P2RV-250C-SIM S7/400 6ES7422-1BL00-0AA0 & 6ES7422-7BL00-0AB0, 32DO
P2RV-300C-SIM S7/400 6ES7422-1BL00-0AA0 & 6ES7422-7BL00-0AB0, 32DO
P2RV-500C-SIM S7/400 6ES7422-1BL00-0AA0 & 6ES7422-7BL00-0AB0, 32DO
Input
Model number To be used for (combined with P2RVC-8-I-F)
P2RV-4-100IFC CJ1W-ID231/ID233/ID261
P2RV-4-100IMC CJ1W-ID233/ID262
P2RV-4-200IFC CJ1W-ID231/ID233/ID261
P2RV-4-200IMC CJ1W-ID233/ID262
P2RV-4-300IFC CJ1W-ID231/ID233/ID261
P2RV-4-300IMC CJ1W-ID233/ID262
P2RV-4-500IFC CJ1W-ID231/ID233/ID261
P2RV-4-500IMC CJ1W-ID233/ID262
P2RV-A100C Universal (stranded wires)
P2RV-A200C Universal (stranded wires)
P2RV-A300C Universal (stranded wires)
P2RV-A500C Universal (stranded wires)
P2RV-A050IC-OMR GRT1 GRT1-ID8-1
P2RV-A100IC-OMR GRT1 GRT1-ID8-1
P2RV-A050IC-OMR NX NX-ID4442
P2RV-A100IC-OMR NX NX-ID4442
P2RV-200C-SIM S7/300 6ES7 321-1BL00-0AA0, 32DI
P2RV-250C-SIM S7/300 6ES7 321-1BL00-0AA0, 32DI
P2RV-300C-SIM S7/300 6ES7 321-1BL00-0AA0, 32DI
P2RV-500C-SIM S7/300 6ES7 321-1BL00-0AA0, 32DI
P2RV-200C-SIM S7/400 6ES7421-1BL00-0AA0 & 6ES7421-1BL01-0AA0, 32DI
P2RV-250C-SIM S7/400 6ES7421-1BL00-0AA0 & 6ES7421-1BL01-0AA0, 32DI
P2RV-300C-SIM S7/400 6ES7421-1BL00-0AA0 & 6ES7421-1BL01-0AA0, 32DI
P2RV-500C-SIM S7/400 6ES7421-1BL00-0AA0 & 6ES7421-1BL01-0AA0, 32DI
I/O Model number Cable length Interface unit PLC Connection Connectors
Output P2RV-4-100C 1.0 m P2RVC-8-O-F 
× 4
OMRON PLC 
CJ1 Series: MIL
MIL40 - MIL10 
× 4P2RV-4-200C 2.0 m
P2RV-4-300C 3.0 m
P2RV-4-500C 5.0 m
Input P2RV-4-100IMC 1.0 m P2RVC-8-I-F 
× 4
OMRON PLC 
CJ1 Series: MIL
MIL40 - MIL10 
× 4P2RV-4-200IMC 2.0 m
P2RV-4-300IMC 3.0 m
P2RV-4-500IMC 5.0 m
Input P2RV-4-100IFC 1.0 m P2RVC-8-I-F 
× 4
OMRON PLC 
CJ1 Series: 
Fujitsu
FCN40 -MIL10 
× 4P2RV-4-200IFC 2.0 m
P2RV-4-300IFC 3.0 m
P2RV-4-500IFC 5.0 m
P2RV-4-@@@C/P2RV-4-@@@IMC
P2RV-4-@@@IFC
1 2
39 40
12
10 9
(300)
(45)
CN1
CN2
CN3
CN4
C
N
1
C
N
2
C
N3
C
N
4
12
10 9
12
10 9
12
10 9
Cable length as indicated 
by model number. 
@@@ = length in centimeters
12
10 9
(300)
A1B1
(45)
A20B20
CN1
CN2
CN3
CN4
C
N
1
C
N
2
C
N3
C
N
4
12
10 9
12
10 9
12
10 9
Cable length as indicated 
by model number. 
@@@ = length in centimeters
P2RV-4-@@@IFCP2RV-4-@@@C/P2RV-4-@@@IMC
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4 × 10 pole IDC mounting to 4 × P2RVC-8-@-F
Technical data
P2RV-A@@@C
Cable, single sided 10 pole IDC connector, to connect to P2RVC-8-@-F
List of Models
CN1
1 2 3 4 5 6 7 8 9
A1 A2 A3 A4 A5 A6 A7 A8 NC A9
40 pole IDC mounting to Omron PLC CJ1-OD232
P2RV-4-@@@IFC
P2RV-4-@@@IMC
P2RV-4-@@@C
10
CN2
1 2 3 4 5 6 7 8 9
A10 A11 A12 A13 A14 A15 A16 A17 NC A18
10
CN3
1 2 3 4 5 6 7 8 9
B1 B2 B3 B4 B5 B6 B7 B8 NC B9
10
CN4
1 2 3 4 5 6 7 8 9
B10 B11 B12 B13 B14 B15 B16 B17 NC B18
10
CN1
1 2 3 4 5 6 7 8 9
40 38 36 34 32 30 28 26 NC 24
10
CN2
1 2 3 4 5 6 7 8 9
39 37 35 33 31 29 27 25 NC 23
10
CN3
1 2 3 4 5 6 7 8 9
20 18 16 14 12 10 8 6 NC 4
10
CN4
1 2 3 4 5 6 7 8 9
19 17 15 13 11 9 7 5 NC 3
10
CN1
1 2 3 4 5 6 7 8 9
40 38 36 34 32 30 28 26 22 24
10
CN2
1 2 3 4 5 6 7 8 9
39 37 35 33 31 29 27 25 21 23
10
CN3
1 2 3 4 5 6 7 8 9
20 18 16 14 12 10 8 6 2 4
10
CN4
1 2 3 4 5 6 7 8 9
19 17 15 13 11 9 7 5 1 3
10
Cable length as indictad
by model number.
@@@ = length in centimeters
Split into 4 sections
Length = 30 cm
40 Pole
CN2
CN1
CN4
CN3
Control line AWG28/0.08 mm2, tin-plated copper
Diameter cable 10.7 mm (one end splits into 4 sections: A, B, C, D)
Operating voltage 60 VDC
Continuous current per signal wire 0.5 A
Max. total current, 4 bytes, each 1.0 A
Test voltage 0.5 KV, 50 Hz, 1 min
Operating temperature range -20°C to +50°C
I/O Model number Cable length Interface unit PLC interface Connectors
Universal 
(Output/
Input)
P2RV-A100C 1.0 m P2RVC-8-@-F - MIL10 - 
No connectorP2RV-A200C 2.0 m
P2RV-A300C 3.0 m
P2RV-A500C 5.0 m
?P
?R
?T
?V
?X
9
1
10
2
1
10
(45)
(10)
(2)
(70)
Cable length as indicated 
by model number. 
@@@ = length in centimeters
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10 pole IDC mounting to P2RVC-8-@-F
Technical data
P2RV-A@@@C-OMR GRT1
P2RV-A@@@IC-OMR GRT1  
List of Models
10 pole IDC mounting to P2RVC-8-@-F
GRAY / BLACK
GRAY / RED
ORANGE / BLACK
ORANGE / RED
GREEN / BLACK
GREEN / RED
PINK / BLACK
PINK / RED
BLUE / BLACK
BLUE / RED
10
9
8
7
6
5
4
3
2
1
O
pe
n 
en
d
Cable length as indictad
by model number.
@@@ = length in centimeters
Outer isolation removed
10 P
ole
Control line AWG26/0.14 mm2, tin-plated copper
Diameter cable 7.6 mm
Operating voltage 60 VDC
Continuous current per signal wire 0.5 A
Max. total current 1.0 A
Test voltage 0.5 KV, 50 Hz, 1 min
Operating temperature range -20°C to +50°C
I/O Model number Cable length Interface unit PLC interface Connectors
Output P2RV-A050C-OMR GRT1 0.5 m P2RVC-8-O-F OMRON Smart 
slice I/O module 
GRT1 Series
GRT1-OD8(G)-1
XW7E 12pole - 
MIL10
P2RV-A100C-OMR GRT1 1.0 m
Input P2RV-A050IC-OMR GRT1 0.5 m P2RVC-8-I-F OMRON Smart 
slice I/O module 
GRT1 Series
GRT1-ID9(G)-1
P2RV-A100IC-OMR GRT1 1.0 m
9
1
10
2
(45)
A1
A6
B1
B6
?P
?R
?T
?V
?X
(45)
Cable length as indicated 
by model number. 
@@@ = length in centimeters
1
2
3
4
5
6
7
8
9
10
P2RV-A@@@C-OMR GRT1
A1
B1
A2
B2
A4
B4
A5
B5
NC
B6
1
2
3
4
5
6
7
8
9
10
P2RV-A@@@IC-OMR GRT1
B6
A6
B4
A4
B3
A3
B1
A1
B2
NC
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P2RV-A@@@C-OMR NX
P2RV-A@@@IC-OMR NX
List of Models
10 pole IDC mounting to P2RVC-8-@-F
P2RV-@@@C-SIM S7/@00
Cables to connect Siemens S7/300 or S7/400 to 4 × P2RVC-8-@-F
List of Models
I/O Model number Cable length Interface unit PLC interface Connectors
Output P2RV-A050C-OMR GRT1 0.5 m P2RVC-8-O-F OMRON I/O 
module NX 
Series
XW7F 16pole- 
MIL10P2RV-A100C-OMR GRT1 1.0 m
Input P2RV-A050IC-OMR GRT1 0.5 m P2RVC-8-I-F
P2RV-A100IC-OMR GRT1 1.0 m
?P
?R
?X
?V
?T
A1
B1
A6
B6
(45)
9
1
10
2
(45)
Cable length as indicated 
by model number. 
@@@ = length in centimeters
1
2
3
4
5
6
7
8
9
10
P2RV-A@@@C-OMR NX
A1
B1
A3
B3
A5
B5
A7
B7
NC
B8
1
2
3
4
5
6
7
8
9
10
P2RV-A@@@IC-OMR NX
B7
A7
B5
A5
B3
A3
B1
A1
B8
NC
Model number Cable length PLC type Configuration
P2RV-200C-SIM S7/300 2.0 m Siemens S7/300
4x1 Byte
P2RV-250C-SIM S7/300 2.5 m
P2RV-300C-SIM S7/300 3.0 m
P2RV-500C-SIM S7/300 5.0 m
P2RV-200C-SIM S7/400 2.0 m Siemens S7/400
4x1 Byte
P2RV-250C-SIM S7/400 2.5 m
P2RV-300C-SIM S7/400 3.0 m
P2RV-500C-SIM S7/400 5.0 m
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■Single Relays for Maintenance
Model Number Legend
1. Number of Poles
1: 1 pole
2. Terminals
S: Plug-In
3. Relay LED
Blank: Without LED
4. Relay Test switch
Blank: No test switch
I: Test switch
5. Contact Material
Blank: AgSnIn
AP: AgSnIn hard gold-plated
6. Rated Coil Voltage
11 VDC, 21 VDC, 48 VDC
List of Models
■Cross bars
Model Number Legend
1. Number of Poles 2. Color
020: 2 poles R: Red
030: 3 poles S: Blue
040: 4 poles B: Black
100: 10 poles
200: 20 poles
List of Models
@ select color: R = Red, S=Blue, B=Black
Specification
■Plastic Labels for G2RV Sockets
1 2 3 4 5 6
G2RV-@ - @ @ @ - @- @
Model number Replacement for
G2RV-1-S 11 VDC G2RV-SL700/500 12 VDC
G2RV-1-S 21 VDC G2RV-SL700/500 24 VDC
G2RV-SL700/500 24 VAC/DC
G2RV-1-S 48 VDC G2RV-SL700/500 48 VAC/DC
G2RV-SL700/500 110 VAC
G2RV-SL700/500 230 VAC
G2RV-1-S-AP 11 VDC G2RV-SL700/500-AP 12 VDC
G2RV-1-S-AP 21 VDC G2RV-SL700/500-AP 24 VDC
G2RV-SL700/500-AP 24 VAC/DC
G2RV-1-S-AP 48 VDC G2RV-SL700/500-AP 48 VAC/DC
G2RV-SL700/500-AP 110 VAC
G2RV-SL700/500-AP 230 VAC
G2RV-1-SI 21 VDC G2RV-SL701/501 24 VDC
G2RV-SL701/501 24 VAC/DC
G2RV-1-SI G2RV-1-S
1 2
P2RVM -@ @
Model number Poles Color
P2RVM-020@ 2
Red (R)
Blue (S)
Black (B)
P2RVM-030@ 3
P2RVM-040@ 4
P2RVM-100@ 10
P2RVM-200@ 20
Max current
(EN60947-7-1 section 8.3.3 / 1991)
32 A
Max. Voltage 400 VAC
Max. Voltage
when cutting Cross-bar without using separation 
plate or end-bracket
250 VAC
Model number Box quantity Color
R99-15 for G2RV 1 piece = 1 sheet = 120 labels White
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■Labels (Stickers) for G2RV Sockets
■Separating Plates
Model number Box quantity Color
R99-16 for G2RV 1 piece = 1 sheet = 484 labels 
(stickers)
White
Model number Description
P2RV-S Provides isolation between adjacent relays to 
achieve 400 V isolation.
133
Dimensions
Note: All units are in millimeters unless otherwise indicated.
Complete Unit
12
11
14
A1
A2
24 V DC
Terminal Arrangement/
Internal Connections
(Top View)
12
11
14
A1
A2
12 V DC
Terminal Arrangement/
Internal Connections
(Top View)
12
11
14
A1
A2
Other Coil Voltage
Terminal Arrangement/
Internal Connections
(Top View)
Five, 
M2.5 × 6
6.2 max.
99.2
7.188.9
26.1
47.2
70.9
83
106.7 max.
92.7 max.
35
Input circuit
G2RV-SL700
G2RV-SL700-AP
12
11
14
A1
A2
24 V DC
Terminal Arrangement/
Internal Connections
(Top View)
12
11
14
A1
A2
12 V DC
Terminal Arrangement/
Internal Connections
(Top View)
12
11
14
A1
A2
Other Coil Voltage
Terminal Arrangement/
Internal Connections
(Top View)
Five, 
M2.5 × 6
26.1
47.2
70.9
83
7.1
88.9
102.2
109.7 max.
6.2 max.
92.7 max.35
Dimensions Terminal Arrangement
Dimensions Terminal Arrangement
Input circuit
G2RV-SL701
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12
11
14
A1
A2
24 V DC
Terminal Arrangement/
Internal Connections
(Top View)
12
11
14
A1
A2
12 V DC
Terminal Arrangement/
Internal Connections
(Top View)
12
11
14
A1
A2
Other Coil Voltage
Terminal Arrangement/
Internal Connections
(Top View)
6.2 max.
99.2
88.9 7.1
24.6
46
69.8
82.9
106.7 max.
97.4 max.35
Input circuit
G2RV-SL500
G2RV-SL500-AP
12
11
14
A1
A2
24 V DC
Terminal Arrangement/
Internal Connections
(Top View)
12
11
14
A1
A2
12 V DC
Terminal Arrangement/
Internal Connections
(Top View)
12
11
14
A1
A2
Other Coil Voltage
Terminal Arrangement/
Internal Connections
(Top View)
6.2 max.
24.6
46
69.8
82.9
88.9
102.2 7.1
109.7 max.
97.4 max.35
Input circuit
G2RV-SL501
Dimensions Terminal Arrangement
Dimensions Terminal Arrangement
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Single Relay
A2A1121114
Terminal Arrangement/
Internal Connections
(Bottom View)
30.5 max.
3.5
0.5 2.41.8
5.2 max.
5.04 5.04
322
33 max.
16.2
Input circuit
G2RV-1-S
G2RV-1-S-AP
G2RV-1-SI
A2A1121114
Terminal Arrangement/
Internal Connections
(Bottom View)
30.5 max.5.2 max.
1.8 0.5
2.4
5.04 5.04
322
36 max.
16.2
3.5
Input circuit
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PRO ECO 240W 24V 10A
Weidmüller Interface GmbH & Co. KG
Klingenbergstraße 16
D-32758 Detmold
Germany
Fon: +49 5231 1429-0
Fax: +49 5231 14292083
www.weidmueller.com
General ordering data
 
Type PRO ECO 240W 24V 10A
Order No. 1469490000
Version Power supply, switch-mode power supply unit, 24
V
GTIN (EAN) 4050118275599
Qty. 1 Stück
 
 
 
You are looking for a reliable power supply with basic
functions.
With PROeco we can offer you low-cost switch-mode
power supply units with
high efficiency and system capability. Let’s connect.
In the series production of machines, in particular, switch-
mode power supply units with
above-average performance values can deliver genuine
competitive advantages.
The low-cost PROeco series offers all the basic functions
and delivers impressively
high performance and flexibility.
Our PROeco switch-mode power supply units feature  a
compact design, high
efficiency and are extremely easy to maintain. Thanks to
temperature protection,
short-circuit and overload resistance they can be
universally used in all
applications.
Wide-ranging safety functions and compatibility with our
diode and capacitance modules, together with UPS
components for setting up a
redundant power supply, characterise solutions with
PROeco.
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Dimensions and weights
 
Width 60 mm   Width (inches) 2.362 inch
Height 125 mm   Height (inches) 4.921 inch
Depth 100 mm   Depth (inches) 3.937 inch
Net weight 1,055 g    
 
Temperatures
 
Operating temperature -25 °C...70 °C   Storage temperature -40 °C...85 °C
 
Input
 
AC current consumption 1,23 A @ 230 V AC / 2,47
A @ 110 V AC
  AC input voltage range 85…264 V AC (Derating @
100 V AC)
Connection system
Screw connection
  DC current consumption 1,18 A @ 370 V DC / 2,4
A @ 120 V DC
DC input voltage range 80…370 V DC (Derating @
120 V DC)
  Frequency range AC
47...63 Hz
Input frequency 47...63 Hz   Input fuse (internal) Yes
Inrush current
max. 15 A
  Rated input voltage 100...240 V AC (wide-
range input)
Recommended back-up fuse 4 A / DI, safety fuse
10 A, Char. B, circuit
breaker
3...4 A, Char. C, circuit
breaker
   
 
output
 
Capacitive load unrestricted   Connection system Screw connection
Continuous output current @ URated 10 A @ 55 °C, 7.5 A @ 70
°C
  Output power
240 W
Output voltage
24 V
  Output voltage 22...28 V (adjustable via
potentiometer)
Overload protection Yes   Parallel connection option yes, max. 5
Protection against inverse voltage Yes   Ramp-up time ≤ 100 ms
Rated (nominal) output current @ UNom 10 A @ 55 °C   Rated output voltage 24 V DC ± 1 %
Residual ripple, breaking spikes < 50 mVSS @ 24 V DC, IN    
 
General data
 
AC failure bridging time @ INom > 20 ms @ 230 V AC / >
20 ms @ 115 V AC
  Degree of efficiency
90%
Earth leakage current, max. 3.5 mA   Housing version Metal, corrosion resistant
Indication LED green (Uoutput >
21.6 V DC), LED yellow
(Ioutput > 90% IRated
typ. ), LED red (overload,
overtemperature, short-
circuit, Uoutput < 20.4 V
DC)
  MTBF
> 500,000 h acc. to IEC
1709 (SN29500
Max. perm. air humidity (operational) 5 %…95 % RH   Mounting position, installation notice on terminal rail TS 35
Operating temperature
-25 °C...70 °C
  Power factor (approx.) > 0.94 @ 230 V AC / >
0.99 @ 115 V AC
Power loss, idling 3 W   Power loss, nominal load 24 W
Protection against over-heating
Yes
  Protection against reverse voltages from
the load 30…35 V DC
Protection degree IP20   Short-circuit protection Yes
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EMC / shock / vibration
 
Limiting of mains voltage harmonic
currents
in accordance with EN
61000-3-2
  Noise emission acc. to EN55022
Class A
Vibration resistance IEC 60068-2-6
1 g according to EN50178
  Interference immunity test acc. to EN 61000-4-2 (ESD),
EN 61000-4-3 (RS), EN
61000-4-4 (burst), EN
61000-4-5 (surge), EN
61000-4-6 (conducted),
EN61000-4-8 (Fields),
EN61000-4-11 (Dips)
Shock resistance IEC 60068-2-27 15 g In all directions    
 
Insulation coordination
 
Class of protection I, with PE connection   Insulation voltage input / earth 2 kV
Insulation voltage output / earth 0.5 kV   Insulation voltage, input/output 3 kV
Pollution severity 2    
 
Electrical safety (applied standards)
 
Electrical machine equipment
Acc. to EN60204
  For use with electronic equipment Acc. to EN50178 /
VDE0160
Protection against dangerous shock
currents Acc. to VDE0106-101
  Protective separation / protection
against electrical shock
VDE0100-410 / acc. to
DIN57100-410
Safety extra-low voltage SELV acc. to EN60950,
PELV acc. to EN60204
  Safety transformers for switch-mode
power supplies nach EN61558-2-16
 
Connection data (input)
 
Conductor cross-section, AWG/kcmil ,
max. 12
  Conductor cross-section, AWG/kcmil ,
min. 26
Conductor cross-section, flexible , min. 0.5 mm²   Conductor cross-section, rigid , max. 6 mm²
Conductor cross-section, rigid , min. 0.5 mm²   Connection system Screw connection
Number of terminals 3 for L/N/PE   Tightening torque, max. 0.6 Nm
Tightening torque, min.
0.5 Nm
  Wire connection cross section, flexible
(input), max. 2.5 mm²
 
Connection data (output)
 
Conductor cross-section, AWG/kcmil ,
max. 12
  Conductor cross-section, AWG/kcmil ,
min. 26
Conductor cross-section, flexible , max. 2.5 mm²   Conductor cross-section, flexible , min. 0.5 mm²
Conductor cross-section, rigid , max. 6 mm²   Conductor cross-section, rigid , min. 0.5 mm²
Connection system Screw connection   Number of terminals 6 (++,--,13,14)
Tightening torque, max. 0.6 Nm   Tightening torque, min. 0.5 Nm
 
Signalling
 
Contact load (NO contact) max. 30 V DC / 1 A   Floating contact Yes
Relay on/off Output voltage >21.6 V
DC/ <20.4 V DC, Overload
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Approvals
 
Institute (cULus)   Certificate no. (cULus)
E258476
 
Classifications
 
ETIM 5.0 EC002541   ETIM 6.0 EC002540
eClass 6.2 27-04-90-04   eClass 7.1 27-04-90-04
eClass 8.1 27-04-90-04   eClass 9.0 27-04-07-03
eClass 9.1 27-04-07-01    
 
Product information
 
Descriptive text ordering data The internal varistor found in a switch-mode power supply does not replace the need for surge protection within
a system.
 
Approvals
 
Approvals
   
ROHS Conform
 
Downloads
 
Approval/Certificate/Document of
Conformity DE_PA5200_160202_001.pdf
Brochure/Catalogue CAT 4.3 ELECTR 15/16 EN
Engineering Data EPLAN, WSCAD, Zuken E3.S
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Electric symbol Derating curve
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Product data sheet
Characteristics
VZ30
TeSys VARIO - shaft extension - for V02...V2
Product availability : Stock - Normally stocked in distribution facility
Price* : 35.60 USD
Main
Range TeSys
Device short name VZ
Product or component type Shaft extension
Accessory / separate part category Locking accessory
Product compatibility V02...V2
Quantity per set Set of 1
Complementary
Mechanical interlocking Door interlocking function
Back/Door distance 15.75...16.93 in (400...430 mm)
Height 0.24 in (6 mm)
Width 0.24 in (6 mm)
Product weight 4.41 oz (125 g)
Ordering and shipping details
Category 21730 - V VARIO SWITCH
Discount Schedule CP1
GTIN 00785901552192
Nbr. of units in pkg. 1
Package weight(Lbs) 0.26000000000000001
Returnability Y
Country of origin CZ
Contractual warranty
Warranty period 18 months
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Characteristics
RXZE2M114M
socket RXZ - mixed contact - 10A - < 250V -
connector - for relay RXM2.., RXM4..
Main
Range of product Zelio Relay
Product or component type Socket
Contact terminal arrangement Mixed
Product compatibility Plug-in relay RXM (2 C/O)
Plug-in relay RXM (4 C/O)
Shape of pin Flat
Device short name RXZ
Sale per indivisible quantity 10
Complementary
[Ith] conventional free air thermal
current
12 A
6 A
[Ue] rated operational voltage < 250 V
Tightening torque <= 1 N.m (M3 screw(s))
Fixing mode By screw panel
Clip-on 35 mm symmetrical DIN rail
Marking CE
Width 27 mm
Product weight 0.056 kg
Environment
Connections - terminals Connector, flexible cable with cable end 1 x 0.25...1 x 2.5 mm² / AWG 22...AWG 14
Connector, flexible cable with cable end 2 x 0.25...2 x 1 mm² / AWG 22...AWG 17
Connector, solid cable without cable end 1 x 0.5...1 x 2.5 mm² / AWG 20...AWG 14
Connector, solid cable without cable end 2 x 0.5...2 x 1.5 mm² / AWG 20...AWG 16
Standards IEC 61984
Product certifications UL
CSA
Lloyd's
Ambient air temperature for storage -40...85 °C
149
Product data sheet
Dimensions Drawings
RXZE2M114M
Dimensions
(1) Relays
(2) Protection module
(3) Maintaining clamp
(4) 2 elongated holes Ø 3.5 mm x 6.5 mm / Ø 0.13 in. x 0.25 in.
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Connections and Schema
RXZE2M114M
Wiring Diagram
Symbols shown in blue correspond to Nema marking.
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Connections and Schema
RXZE2M114M
Bus Jumpers Mounting on Sockets with Separate Contacts
Example of RXZS2 bus jumper mounting on sockets (view from below)
(1) 2 bus jumpers (polarity A2)
(2) 2 bus jumpers (polarity A1)
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Characteristics
V01
TeSys VARIO - Switch body for switch-
disconnector - 3 poles - 20 A
Product availability : Stock - Normally stocked in distribution facility
Price* : 74.00 USD
Main
Range TeSys
Product name TeSys VARIO
Device short name V
Product or component type Switch body
Performance level High performance
Poles description 3P
Contacts type and composition 3 NO
Network type AC
DC
Network frequency 50/60 Hz
Suitability for isolation Yes
Complementary
Mounting support Symmetrical rail
Plate
System Voltage 690 V AC 50/60 Hz
[Uimp] rated impulse withstand voltage 8 kV
[Ith] conventional free air thermal
current
20 A
[Ithe] conventional enclosed thermal
current
16 A
[Ie] rated operational current 11 A (AC-23)at 400 V
Rated operational power in W 11 kW at 690 V (AC-23A)
3 kW at 230...240 V (AC-3)
4 kW at 400...415 V (AC-3)
5.5 kW at 500 V (AC-3)
7.5 kW at 500 V (AC-23A)
7.5 kW at 690 V (AC-3)
4 kW at 230...240 V (AC-23A)
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5.5 kW at 400...415 V (AC-23A)
Intermittent duty class 30
Making capacity 200 A at 400 V] (AC-21A)
200 A at 400 V] (AC-22A)
200 A at 400 V] (AC-23A)
[Icm] rated short-circuit making
capacity
1 kA at 400 V at Ipeak
[Icw] rated short-time withstand current 300 A at 400 V during 1 s
Rated conditional short-circuit current 10 kA at 400 V - associated fuse 20 A aM
10 kA at 400 V - associated fuse 20 A gG
Breaking capacity 200 A at 400 V AC-21A
200 A at 400 V AC-22A
200 A at 400 V AC-23A
Mechanical durability 100000 cycles
Electrical durability 30000 cycles DC-1...5
100000 cycles AC-21
Connections - terminals Power circuit: screw clamp terminals cable 0.01 in² (6 mm²) - cable stiffness: flexible - with cable end
Power circuit: screw clamp terminals cable 0.02 in² (10 mm²) - cable stiffness: solid
Tightening torque Power circuit: 18.58 lbf.in (2.1 N.m) - on screw clamp terminals
Height 2.91 in (74 mm)
Width 2.17 in (55 mm)
Depth 2.36 in (60 mm)
Product weight 0.44 lb(US) (0.2 kg)
Environment
Standards IEC 60947-3
Product certifications GL
CSA
UL
Protective treatment TC
IP degree of protection IP20 conforming to IEC 60529
Mechanical robustness Vibrations 10...150 Hz 1 gn IEC 60068-2-6
Shocks 11 ms 30 Gn IEC 60068-2-27
Ambient air temperature for operation -4...122 °F (-20...50 °C)
Fire resistance 1760 °F (960 °C) conforming to IEC 60695-2-1
Ordering and shipping details
Category 21730 - V VARIO SWITCH
Discount Schedule CP1
GTIN 00785901847335
Nbr. of units in pkg. 1
Package weight(Lbs) 0.38
Returnability Y
Country of origin CZ
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Characteristics
KCF1PZ
TeSys VARIO / Mini VARIO - front and red rotary
handle - 1 to 3 padlocking
Product availability : Stock - Normally stocked in distribution facility
Price* : 39.20 USD
Main
Range TeSys
Device short name KCF1
Product or component type Rotary handle
Product compatibility V02...V2
VN20
VN12
Handle colour Red
Complementary
Handle front plate colour Yellow
Rotary handle padlocking 1 to 3 padlocks with diameter : 4...8 mm
Marking 0 - 1
Fixing mode By 4 screws
Base dimension 60 x 60 mm
Height 2.36 in (60 mm)
Width 2.36 in (60 mm)
Product weight 0.17 lb(US) (0.075 kg)
Environment
IP degree of protection IP65
155
G2R  PCB Relay
A Power Relay for a Variety of Purposes 
with Various Models
 Conforms to VDE0435 (VDE approval: C250 
insulation grade), UL508, CSA22.2, SEV, 
SEMKO.
 Meets VDE0700 requirements for household 
products according to VDE0110.
 Clearance and creepage distance: 8 mm/8 m.
 Models with CTI250 material available.
 High-sensitivity (360 mW) and high-capacity 
(16 A) types available.
 Double-winding latching type available.
 Plug-in with test button and quick-connect 
terminals available.
 Highly functional socket available.
Ordering Information
RC+SEXVDE
Classification Enclosure 
ratings
Coil 
ratings
Contact form
SPST-NO SPDT DPST-NO DPDT
PCB terminal General-purpose Flux protection AC/DC G2R-1A G2R-1 G2R-2A G2R-2
Fully sealed G2R-1A4 G2R-14 G2R-2A4 G2R-24
Bifurcated contact Flux protection DC G2R-1AZ G2R-1Z --- ---
Fully sealed G2R-1AZ4 G2R-1Z4 --- ---
High-capacity Flux protection AC/DC G2R-1A-E G2R-1-E --- ---
High-sensitivity Flux protection DC G2R-1A-H G2R-1-H G2R-2A-H G2R-2-H
Double-winding latching Flux protection G2RK-1A G2RK-1 G2RK-2A G2RK-2
Plug-in terminal General-purpose Unsealed AC/DC --- G2R-1-S --- G2R-2-S
LED indicator --- G2R-1-SN --- G2R-2-SN
LED indicator with test 
button
--- G2R-1-SNI --- G2R-2-SNI
Diode DC --- G2R-1-SD --- G2R-2-SD
LED indicator and diode --- G2R-1-SND --- G2R-2-SND
LED indicator and diode 
with test button
--- G2R-1-SNDI --- G2R-2-SNDI
Plug-in terminal 
(Bifurcated 
crossbar 
contact)
General-purpose AC/DC G2R-1A3-S G2R-13-S --- ---
LED indicator G2R-1A3-SN G2R-13-SN --- ---
LED indicator and diode DC G2R-1A3-SND G2R-13-SND --- ---
Rated coil voltage
Note:   1.   When ordering, add the rated coil voltage to the model number.
Example: G2R-1A 12 VDC
   2.   OMRON has also prepared the above relays with AgSnIn contacts, which are more tolerant of large inrush currents and 
physical movement compared with relays with standard contacts. When ordering, add "-ASI" to the model number.
Example: G2R-1A-ASI
   3.   Standard, NO contact type relays are TV-3 class products in accordance with the TV standards of the UL/CSA. Models with 
AgSnIn contacts are TV-5 class products.
Example: G2R-1A-ASI
When ordering a TV-8 class model, insert "-TV8" into the model number as follows:
Example: G2R-1A-TV8-ASI
   4.   Models with CTI250 material are also available.
Contact your OMRON representative for more details.
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Model Number Legend
1. Relay Function
None: Single-side stable
K: Double-winding latching. 
2. Number of Poles
1: 1 pole
2: 2 poles
3. Contact Form
None: #PDT
A: #PST-NO
4. Contact Type
None: Single
Z: Bifurcated
3: Bifurcated crossbar
5. Enclosure Ratings
None: Flux protection
4: Fully sealed
6. Terminals
None: Straight PCB
S: Plug-in
T: Quick-connect (upper bracket mounting)
7. Classification
None: General-purpose
E: High-capacity
H: High-sensitivity
N: LED indicator
D: Diode
ND: LED indicator and diode
8. Test button
I: Test button
Note: Applied for only SN and SND type
9. Contact Material
None: AgCdO
ASI: AgSnIn
10. Rated Coil Voltage
Refer to Coil Ratings.
 Accessories (Order Separately)
Connecting Sockets
Note: See Dimensions for details on socket size.
Mounting Track
*Used to mount several P2R-05A and P2R-08A connecting sockets side by side.
G2R      -                     -                 -              VDC              
1 2 3 4 5 6 7 8 9 10
Number of poles Applicable Relay model Track/surface-mounting 
Socket
Back-mounting Socket
Terminals Model
1 pole G2R-1-
S(N)(D)(ND)(NI)(NDI)G2R-13-
S (G2R-1A3-S)
P2RF-05-E
P2RF-05
PCB terminals P2R-05P, P2R-057P
Solder terminals P2R-05A
2 poles G2R-2-S(N)(D)(ND)(NI)(NDI) P2RF-08-E
P2RF-08
PCB terminals P2R-08P, P2R-087P
Solder terminals P2R-08A
Applicable socket Description Model
Track connecting socket Mounting track 50 cm (&) x 7.3 mm (t): PFP-50N
1 m (&) x 7.3 mm (t): PFP-100N
1 m (&) x 16 mm (t): PFP-100N2
End plate PFP-M
Spacer PFP-S
Back connecting socket Mounting plate P2R-P*
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Specifications
 Coil Ratings
Note: 1. Rated voltage of bifurcated crossbar contact type: 100/(110) VAC, 200/(220) VAC, 230 VAC (Approx. 0.7 VA at 60 Hz)
2. Depending on the type of Relay, some Relays do not have coil specifications. Contact your OMRON representative for more
details.
Note: Rated voltage of bifurcated crossbar contact type: 12 VDC, 24 VDC
High-sensitivity Relays
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of +15%/
–20% (AC rated current)
or ±10% (DC coil resistance).
2. LEDs are used for the built-in operation indicator. For models equipped with these indications, the VAC rated current must be
increased by approximately 1 mA; the VDC rated current, by approximately 4 mA.
3. Operating characteristics are measured at a coil temperature of 23°C.
Rated voltage 12 VAC 24 VAC 100/
(110) VAC
120 VAC 200/ (220) 
VAC
220 VAC 230 VAC 240 VAC
Rated current 50 Hz 93 mA 46.5 mA 11 mA 9.3 mA 5.5 (4.0) 
mA
5.1 mA 4.7 (3.7) mA 4.7 mA
60 Hz 75 mA 37.5 mA 9/
(10.6) mA
7.5 mA 4.5 (5.3) 
mA
4.1 mA 3.8 (3.1) mA 3.8 mA
Coil resistance 65 W 260 W 4,600 W 6,500 W 20,200 
(25,000) W
25,000 W 26,850 
(30,000) W
30,000 W
Coil inductance
(H) (ref. value)
Armature OFF 0.19 0.81 13.34 21 51.3 57.5 62 65.5
Armature ON 0.39 1.55 26.84 42 102 117 124 131
Must operate voltage 80% max. of rated voltage
Must release voltage 30% min. of rated voltage
Max. voltage 140% of rated voltage (at 23C)
Power consumption Approx. 0.9 VA at 60 Hz (approx. 0.7 VA at 60 Hz)
Rated voltage 5 VDC 6 VDC 12 VDC 24 VDC 48 VDC 100 VDC
Rated current (50/60 Hz) 106 mA 88.2 mA 43.6 mA 21.8 mA 11.5 mA 5.3 mA
Coil resistance 47 W 68 W 275 W 1,100 W 4,170 W 18,860 W
Coil inductance
(H) (ref. value)
Armature OFF 0.20 0.28 1.15 4.27 13.86 67.2
Armature ON 0.39 0.55 2.29 8.55 27.71 93.2
Must operate voltage 70% max. of rated voltage
Must release voltage 15% min. of rated voltage
Max. voltage 170% of rated voltage (at 23C)
Power consumption Approx. 0.53 W
Rated voltage 5 VDC 6 VDC 12 VDC 24 VDC 48 VDC
Rated current (50/60 Hz) 
(see note 1.)
71.4 mA 60 mA 30 mA 15 mA 7.5 mA
Coil resistance (see note 1.) 70 W 100 W 400 W 1,600 W 6,400 W
Coil inductance
(H) (ref. value)
Armature OFF 0.37 0.53 2.14 7.80 31.20
Armature ON 0.75 1.07 4.27 15.60 62.40
Must operate voltage 70% max. of rated voltage
Must release voltage 15% min. of rated voltage
Max. voltage 170% of rated voltage (at 23C)
Power consumption Approx. 0.36 W
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Double-winding Latching Relays
Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C with a tolerance of ±10%.
2. Operating characteristics are measured at a coil temperature of 23°C.
 Contact Ratings
PCB/Flux Protection, Plug-in, Quick-connect Terminal Relays
Note: 1. P level: 60 = 0.1 x 10–6/operation
2. ( ): Bifurcated crossbar contact type.
PCB/Flux Protection Relays
Note: P level: 60 = 0.1 x 10–6/operation
Rated voltage 5 VDC 6 VDC 12 VDC 24 VDC
Set coil Rated current (see note 1.) 167 mA 138 mA 70.6 mA 34.6 mA
Coil resistance (see note 1.) 30 W 43.5 W 170 W 694 W
Coil inductance
(H) (ref. value)
Armature OFF 0.073 0.104 0.42 1.74
Armature ON 0.146 0.208 0.83 3.43
Reset coil Rated current 119 mA 100 mA 50 mA 25 mA
Coil resistance 42 W 60 W 240 W 960 W
Coil inductance
(H) (ref. value)
Armature OFF 0.003 0.005 0.018 0.079
Armature ON 0.006 0.009 0.036 0.148
Must set voltage 70% max. of rated voltage
Must reset voltage 70% max. of rated voltage
Max. voltage 140% of rated voltage (at 23C)
Power consumption Set coil: Approx. 850 mW; Reset coil: Approx. 600 mW
Item General-purpose, quick-connect terminal High-capacity
Number of poles 1 pole 2 poles 1 pole
Load Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Rated load 10 (1) A at 250 VAC;
10 (1) A at 30 VDC
7.5 A at 250 
VAC;
5 A at 30 VDC
5 A at 250 
VAC;
5 A at 30 VDC
2 A at 250 VAC; 
3 A at 30 VDC
16 A at 250 
VAC;
16 A at 30 VDC
8 A at 250 VAC; 
8 A at 30 VDC
Rated carry current 10 (1) A 5 A 16 A
Max. switching voltage 380 VAC, 125 VDC 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. switching current 10 (1) A 5 A 16 A
Max. switching power 2,500 (250) VA,
300 (30) W
1,875 VA, 
150 W
1,250 VA, 
150 W
500 VA, 
90 W
4,000 VA, 
480 W
2,000 VA, 
240 W
Failure rate 
(reference value)
100 mA at 5 VDC (1 mA at 5 VDC) 10 mA at 5 VDC 100 mA at 5 VDC
Item Bifurcated contacts High-sensitivity
Number of poles 1 pole 1 pole 2 poles
Load Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Rated load 5 A at 250 VAC;
5 A at 30 VDC
2 A at 250 VAC; 
3 A at 30 VDC
5 A at 250 VAC;
5 A at 30 VDC
2 A at 250 VAC; 
3 A at 30 VDC
3 A at 250 VAC;
3 A at 30 VDC
1 A at 250 VAC; 
1.5 A at 30 VDC
Rated carry current 5 A 5 A 3 A
Max. switching voltage 380 VAC, 125 VDC 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. switching current 5 A 5 A 3 A
Max. switching power 1,250 VA, 
150 W
500 VA, 
90 W
1,250 VA, 
150 W
500 VA, 
90 W
750 VA, 
90 W
250 VA, 
45 W
Failure rate 
(reference value)
1 mA at 5 VDC 100 mA at 5 VDC 10 mA at 5 VDC
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PCB/Fully sealed Relays
Note: P level: 60 = 0.1 x 10–6/operation
Latching Relays
Note: P level: 60 = 0.1 x 10-6/operation
 Characteristics
Standard Relays
Note: Values in the above table are the initial values.
*2,000 VAC, 50/60 Hz for 1 minute when the P2R-05A or P2R-08A socket is mounted.
Item General-purpose (single contact) Bifurcated contact
Number of poles 1 pole 2 poles 1 pole
Load Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Rated load 8 A at 250 VAC;
8 A at 30 VDC
6 A at 250 VAC; 
4 A at 30 VDC
4 A at 250 VAC;
4 A at 30 VDC
1.5 A at 250 VAC;
2.5 A at 30 VDC
5 A at 250 VAC;
5 A at 30 VDC
2 A at 250 VAC; 
3 A at 30 VDC
Rated carry current 8 A 4 A 5 A
Max. switching voltage 380 VAC, 125 VDC 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. switching current 8 A 4 A 5 A
Max. switching power 2,000 VA, 
240 W
1,500 VA, 
120 W
1,000 VA, 
120 W
375 VA, 
75 W
1,250 VA, 
150 W
500 VA, 
90 W
Failure rate 
(reference value)
100 mA at 5 VDC 10 mA at 5 VDC 1 mA at 5 VDC
Number of poles 1 pole 2 poles
Load Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Resistive load
(cosf = 1)
Inductive load
(cosf = 0.4; 
L/R = 7 ms)
Rated load 5 A at 250 VAC;
5 A at 30 VDC
3.5 A at 250 VAC;
2.5 A at 30 VDC
3 A at 250 VAC;
3 A at 30 VDC
1.5 A at 250 VAC;
2 A at 30 VDC
Rated carry current 5 A 3 A
Max. switching voltage 380 VAC, 125 VDC 380 VAC, 125 VDC
Max. switching current 5 A 3 A
Max. switching power 1,250 VA, 150 W 875 VA, 75 W 750 VA, 90 W 375 VA, 60 W
Failure rate 
(reference value)
100 mA at 5 VDC 10 mA at 5 VDC
Item 1 pole 2 poles
Contact resistance 30 mW max. (high-capacity type: 100 mW max.) 50 mW max.
Operate (set) time 15 ms max.
Release (reset) time AC: 10 ms max.; DC: 5 ms max. (w/built-in diode: 20 ms max.)
Max. operating frequency Mechanical: 18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)
Insulation resistance 1,000 MW min. (at 500 VDC)
Dielectric strength 5,000 VAC, 50/60 Hz for 1 min between coil and 
contacts*;
1,000 VAC, 50/60 Hz for 1 min between contacts 
of same polarity
5,000 VAC, 50/60 Hz for 1 min between coil and 
contacts*;
3,000 VAC, 50/60 Hz for 1 min between contacts 
of different polarity
1,000 VAC, 50/60 Hz for 1 min between contacts 
of same polarity
Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Shock resistance Destruction: 1,000 m/s2
Malfunction: 200 m/s2 when energized; 100m/s2 when no energized
Endurance Mechanical: AC coil: 10,000,000 operations min.; 
DC coil: 20,000,000 operations min. (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr under rated load)
Ambient temperature Operating: -40°C to 70°C (with no icing)
Ambient humidity Operating: 5% to 85%
Weight Approx. 17 g (plug-in terminal: approx. 20 g)
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Double-winding Latching Relays
Note: Values in the above table are the initial values.
*2,000 VAC, 50/60 Hz for 1 minute when the P2R-05A or P2R-08A socket is mounted.
 Approved Standards
UL 508 (File No. E41643)
Item 1 pole 2 poles
Contact resistance 30 mW max. 50 mW max.
Set time 20 ms max.
Reset time 20 ms max.
Min. set/reset signal width 30 ms max.
Max. operating frequency Mechanical:18,000 operations/hr
Electrical: 1,800 operations/hr (under rated load)
Insulation resistance 1,000 MW min. (at 500 VDC)
Dielectric strength 5,000 VAC, 50/60 Hz for 1 min between coil and 
contacts*;
1,000 VAC, 50/60 Hz for 1 min between contacts 
of same pole;
1,000 VAC, 50/60 Hz for 1 min between set and 
reset coil
5,000 VAC, 50/60 Hz for 1 min between coil and 
contacts*;
3,000 VAC, 50/60 Hz for 1 min between contacts 
of different poles
1,000 VAC, 50/60 Hz for 1 min between contacts 
of same pole
1,000 VAC, 50/60 Hz for 1 min between set and 
reset coil
Vibration resistance Destruction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Malfunction: 10 to 55 to 10 Hz, 0.75-mm single amplitude (1.5-mm double amplitude)
Shock resistance Destruction: 1,000 m/s2 (approx. 100G)
Malfunction: Set: 500 m/s2 (approx. 50G); 200m/s2 (approx. 20G)
Reset: 100 m/s2 (approx. 10G)
Endurance Mechanical:10,000,000 operations min (at 18,000 operations/hr)
Electrical: 100,000 operations min. (at 1,800 operations/hr under rated load)
Ambient temperature Operating: -40°C to 70°C (with no icing)
Ambient humidity Operating: 5% to 85%
Weight Approx. 17 g
Model Contact form Coil ratings Contact ratings
G2R-1
G2R-14
G2R-1-H
G2R-1-S
G2R-1-T
SPDT 3 to 110 VDC
3 to 240 VAC
10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
TV-3 (NO contact only)
G2R-1A
G2R-1A4
G2R-1A-H
G2R-1A-S
G2R-1A-T
SPST-NO
G2R-1-E SPDT 16 A, 30 VDC (resistive, NO contact only)
16 A, 250 VAC (general use, NO contact only)
TV-3 (NO contact only); 1/3 hp, 120 VACG2R-1A-E SPST-NO
G2R-2
G2R-24
G2R-2-H
G2R-2-S
DPDT 5 A, 30 VDC (resistive)
5 A, 250 VAC (general use)
TV-3 (NO contact only)
G2R-2A
G2R-2A4
G2R-2A-H
G2R-2A-S
DPST-NO
G2R-1A-ASI SPST-NO 10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
TV-5/TV-8 (NO contact only)
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CSA 22.2 No.0, No.14 (File No. LR31928)
SEV
SEMKO
TÜV (IEC 255)
VDE (IEC 255, VDE 0435), IMQ
Model Contact form Coil ratings Contact ratings
G2R-1
G2R-14
G2R-1-H
G2R-1-S
G2R-1-T
SPDT 3 to 110 VDC
3 to 240 VAC
10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
T-3 (NO contact only)
G2R-1A
G2R-1A4
G2R-1A-H
G2R-1A-S
G2R-1A-T
SPST-NO
G2R-1-E SPDT 16 A, 30 VDC (resistive, N.O only)
16 A, 250 VAC (general use, NO contact only)
TV-3 (NO contact only)G2R-1A-E SPST-NO
G2R-2
G2R-24
G2R-2-H
G2R-2-S
DPDT 5 A, 30 VDC (resistive)
5 A, 250 VAC (general use) 
TV-3 (NO contact only)
G2R-2A
G2R-2A4
G2R-2A-H
G2R-2A-S
DPST-NO
G2R-1A-ASI SPST-NO 10 A, 30 VDC (resistive)
10 A, 250 VAC (general use)
TV-8 (NO contact only); 1/4 hp, 125 VAC
Contact form Coil ratings Contact ratings
1 pole 3 to 110 VDC
3 to 240 VAC
16 A, 250 VAC1 (AgSnIn contact)
16 A, 30 VDC1 (AgSnIn contact)
10 A, 250 VAC1
5 A, 250 VAC3
10 A, 30 VDC1
2 poles 3 to 110 VDC 
3 to 240 VAC
5 A, 250 VAC1
2 A, 380 VAC1
5 A, 30 VDC1
Contact form Coil ratings Contact ratings
1 pole 3 to 110 VDC
6 to 240 VAC
10/80 A, 250 VAC
3/100 A, 250 VAC
16/128 A, 250 VAC (AgSnIn contact)
2 poles 5/40 A, 250 VAC
Contact form Coil ratings Contact ratings
1 pole 3 to 110 VDC, 6 VAC to 240 VAC 
(for Standard coil)
3 to 48 VDC (for K, U coil)
3 to 70 VDC (for H coil)
10 A, 250 VAC (cosf = 1.0)
10 A, 30 VDC (0 ms)
16 A, 250 VAC (cosf = 1.0) (AgSnIn contact)
2 poles 8 A, 250 VAC (cosf = 0.4)
5 A, 250 VAC (cosf =1.0)
5 A, 30 VDC (0 ms)
2.5 A, 250 VAC (cosf = 0.4) 
Contact form Coil ratings Contact ratings
1 pole 5, 6, 9, 12, 18, 24, 48, 60, 100, 110 VDC
12, 18, 24, 48, 50, 100/(110), 110, 120, 200/(220), 220, 230, 
240 VAC
10 A, 250 VAC (cosf = 1.0)
10 A, 30 VDC (0 ms)
16 A, 250 VAC (cosf = 1.0)
2 poles 5, 6, 9, 12, 18, 24, 48, 60, 100, 110 VDC
12, 18, 24, 48, 50, 100/(110), 110, 120, 200/(220), 220, 230, 
240 VAC
5 A, 250 VAC (cosf =1.0)
5 A, 30 VDC (0 ms)
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Engineering Data
Flux Protection/Plug-in Relays
G2R-1, G2R-1A, G2R-1-S, G2R-1-T, 
G2R-1A-T
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
G2R-1-E, G2R-1A-E G2R-1Z, G2R-1AZ
Switching voltage (V) Switching voltage (V) Switching voltage (V)
G2R-1-H, G2R-1A-H, G2R-2 
G2R-2A, G2R-2-S
G2R-2-H, G2R-2A-H
Switching voltage (V) Switching voltage (V)
G2RK-1A, G2RK-1 G2RK-2A, G2RK-2
Switching voltage (V) Switching voltage (V)
Maximum Switching Power
AC
resistive load
DC
resistive load
AC inductive load 
(cosφ = 0.4)
DC inductive load 
(L/R = 7 ms)
AC
resistive load
DC inductive load 
(L/R = 7 ms)
DC
resistive load
AC inductive load 
(cosφ = 0.4) ACresistive load
AC inductive load 
(cosφ = 0.4)
DC inductive load 
(L/R = 7 ms)
DC
resistive load
AC
resistive load
DC
resistive load
DC inductive load 
(L/R = 7 ms)
DC inductive load 
(L/R = 7 ms)
DC
resistive load
AC
resistive load
AC
resistive load
AC
resistive load
DC
resistive load
DC
resistive load
DC inductive load 
(L/R = 7 ms)
DC inductive load 
(L/R = 7 ms)
AC inductive load 
(cosφ = 0.4) AC inductive load 
(cosφ = 0.4)
AC inductive load 
(cosφ = 0.4)
AC inductive load 
(cosφ = 0.4)
Switching voltage (V)
G2R-13-S, G2R-1A3-S
AC inductive load 
(cosφ = 0.4)
DC inductive load 
(L/R = 7 ms)
AC resistive 
load
DC resistive load
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
163
Fully Sealed Relays
G2R-14, G2R-1A4 G2R-24, G2R-2A4 G2R-1Z4, G2R-1AZ4
Switching voltage (V) Switching voltage (V) Switching voltage (V)
AC
resistive load
AC inductive load 
(cosφ = 0.4)
DC resistive load
DC inductive load 
(L/R = 7 ms)
AC
resistive load
DC inductive load 
(L/R = 7 ms)
DC
resistive load
AC
resistive load
DC inductive load 
(L/R = 7 ms)
DC
resistive load
AC inductive load 
(cosφ = 0.4)
AC inductive load 
(cosφ = 0.4)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Sw
itc
hi
ng
 c
ur
re
nt
 (A
)
Flux Protection/Plug-in Relays
G2R-1, G2R-1A, G2R-1-S, G2R-1-T, 
G2R-1A-T
En
du
ra
n
ce
 (x
10
   o
pe
rat
io
ns
)
3
G2R-1-E, G2R-1A-E G2R-1Z, G2R-1AZ
Switching current (A) Switching current (A) Switching current (A)
G2R-1-H, G2R-1A-H, G2R-2 
G2R-2A, G2R-2-S
G2R-2-H, G2R-2A-H
Switching current (A) Switching current (A)
Endurance
250-VAC/30-VDC
resistive load
250-VAC inductive load 
(cosφ = 0.4)
30-VDC inductive load (L/R = 7ms)
250-VAC/30-VDC
resistive load
250-VAC (cosφ = 0.4)
/30-VDC (L/R = 7 ms) 
inductive load
30-VDC inductive load (L/R = 7 ms)
250-VAC/30-VDC 
resistive load
250-VAC inductive 
load (cosφ = 0.4)
30-VDC inductive load (L/R = 7 ms)
30-VDC 
inductive load 
(L/R = 7 ms)
250-VAC/30-VDC
resistive load
250-VAC/30-VDC
resistive load
250-VAC 
inductive load 
(cosφ = 0.4) 250-VAC inductive load 
(cosφ = 0.4)
5,000
1,000
 
500
 
 
100
  
50 En
du
ra
n
ce
 (x
10
   o
pe
rat
io
ns
)
3
En
du
ra
n
ce
 (x
10
   o
pe
rat
io
ns
)
3
En
du
ra
n
ce
 (x
10
   o
pe
rat
io
ns
)
3
En
du
ra
n
ce
 (x
10
   o
pe
rat
io
ns
)
3
5,000
1,000
 
500
 
 
100
  50
5,000
1,000
 
500
 
 
100
  50
10,000
5,000
3,000
 1,000
 500
 300
  100
10,000
5,000
3,000
 1,000
500
 
300
 
100
  50
30
Switching current (A)
En
du
ra
n
ce
 (x
10
   o
pe
rat
io
ns
)
3
G2R-13-S, G2R-1A3-S
250-VAC/30-VDC 
resistive load
250-VAC (cosφ = 0.4)/30-VDC 
(L/R = 7 ms) inductive load
10,000
7,000
5,000
3,000
1,000
700
500
300
100
70
50
30
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G2RK-1A, G2RK-1 G2RK-2A, G2RK-2
En
du
ra
n
ce
 (x
10
   o
pe
rat
io
ns
)
3
Switching current (A) Switching current (A)
Fully sealed Relays
G2R-14, G2R-1A4 G2R-24, G2R-2A4 G2R-1Z4, G2R-1AZ4
Switching current (A) Switching current (A) Switching current (A)
30-VDC 
inductive load 
(L/R = 7ms)
250-VAC/30-VDC
resistive load
250-VAC inductive 
load (cosφ = 0.4)
250-VAC/30-VDC
resistive load
30-VDC inductive 
load (L/R = 7 ms)
250-VAC inductive 
load (cosφ = 0.4)
250-VAC/30-VDC
resistive load
250-VAC/30-VDC
resistive load
250-VAC/30-VDC
resistive load
250-VAC inductive 
load (cosφ = 0.4)
250-VAC inductive load (cosφ = 0.4)
250-VAC inductive 
load (cosφ = 0.4)
30-VDC inductive load (L/R = 7ms)
30-VDC inductive load 
(L/R = 7 ms)
30-VDC inductive 
load (L/R = 7 ms)
5,000
1,000
500
 
 
100
  50
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   o
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)
3
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n
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   o
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)
3
En
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ra
n
ce
 (x
10
   o
pe
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io
ns
)
3
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ra
n
ce
 (x
10
   o
pe
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io
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)
3
10,000
5,000
1,000
500
 
100
50
5,000
1,000
500
 
 
100
  50
5,000
1,000
500
 
 
100
  50
5,000
1,000
500
 
 
100
  50
Ambient temperature (°C)
M
ax
im
u
m
 c
o
il 
vo
lta
ge
 (%
)
Ambient Temperature vs Maximum Coil Voltage
DC coil
AC coil
Note:   The maximum coil voltage refers to the maxi-
mum value in a varying range of operating 
power voltage, not a continuous voltage.
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Dimensions
Note: 1. All units are in millimeters unless otherwise indicated.
2. Orientation marks are indicated as follows: 
Relays with PCB Terminals
SPDT Relays
G2R-1, G2R-1Z, G2R-1-H
Mounting Holes 
(Bottom View)
Terminal Arrangement/
Internal Connections 
(Bottom View)
Tolerance: ±0.1
The illustration 
shows the 
G2R-1.
SPST-NO Relays
G2R-1A, G2R-1AZ, G2R-1A-H
SPDT/High-capacity Relays
G2R-1-E
SPST-NO/High-capacity Relays
G2R-1A-E
The illustration 
shows the 
G2R-1A.
29 max. 13 max.
25.5 max.
(0.3)
0.34
0.5 0.5**
0.16
1
29 max.
25.5 max.
(25.3)*
(0.3)
4 0.5**0.3
0.16
13 max.
1
29 max.
25.5 max.
(25.3)* (0.3)
4 0.5 0.30.3 0.16
13 max.
1
29 max.
25.5 max.
(25.3)* (0.3)
4 0.30.3
0.16
13 max.
1
20
7.5
3.5 3.5
(2.1)
(2.7)
Five, 1.3-dia.
holes
20
7.5
3.5
(2.1)
(2.7)
Four, 1.3-dia.
holes
20
5
7.5
(2.7)
(2.1)(2.1)
Six, 1.3-dia.
holes
15
5 5
7.5
(2.7)
(2.1)(2.1)
Eight, 1.3-dia.
holes
1
5
2 3
4
1
5
3
4
1
8
2 3 4
567
1
8
3 4
56
(25.3)*
(28.8)* (12.7)*
*Average value
(No coil polarity)
(No coil polarity)
(No coil polarity)
(No coil polarity)
*Average value
*Average value
*Average value
(28.8)*
(28.8)*
(28.8)*
(12.7)*
(12.7)*
(12.7)*
**0.3 (-H Type)
**0.3 (-H Type)
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Relays with PCB Terminals
SPDT Relays
G2R-14, G2R-1Z4
Mounting Holes 
(Bottom View)
Terminal Arrangement/
Internal Connections 
(Bottom View)
Tolerance: ±0.1
SPST-NO Relays
G2R-1A4, G2R-1AZ4
29 max. 13.5 max.
25.5 max.
(24.8)*
4 0.3
0.5 0.5
0.16
1
29 max.
25.5 max.
(24.8)*
13.5 max.
4 0.3
0.5
0.16
1
20
7.5
3.5 3.5
(2.1)
(2.7)
Five, 1.3-dia.
holes
20
7.5
3.5
(2.1)
(2.7)
Four, 1.3-dia.
holes
1
5
2 3
4
1
5
3
4
(28.6)* (12.9)*
*Average value
(No coil polarity)
(28.6)* (12.9)*
*Average value
(No coil polarity)
SPDT Relays
G2R-1-S, G2R-1-SD, G2R-1-SN, G2R-1-SND, G2R-1-SNI, G2R-1-SNDI 
G2R-13-S, G2R-13-SD, G2R-13-SN, G2R-13-SND
Terminal Arrangement/Internal Connections 
(Bottom View)Relays with Plug-in Terminals
G2R-1-S, G2R-13-S G2R-1-SN, G2R-1-SNI, 
G2R-13-SN (AC)
G2R-1-SN, G2R-1-SNI, 
G2R-13-SN (DC)
G2R-1-SD, G2R-13-SD 
(DC)
G2R-1-SND, G2R-1-SNDI, 
G2R-13-SND (DC)
29 max.
2.5
2
29 max.
(28.2)*
5
20
0.5 4.75
13 max.
10
4
Three 0.9 x 3 
elliptic holes
7.5
5.2 5.2
17.5
1
5
4 32
1
5
4 32
1
5
4 32
+
-
1
5
4 32
+
-
1
5
4 32
+
-
*
*This terminal is 
SPDT only.
*Average value
(28.6)*
(12.7)*
(After confirming coil 
polarity, wire correctly.) 
(Except G2R-1-S, 
G2R-13-S)
29 max.
(1.141)* 4.1 max.(0.161)*
13 max.
(0.511)*7.3 max.
(0.287)*
29 max.
(1.141)*2.5 20
5
4.750.5
7.5
5.2
17.5
5.2
*Average value
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DPDT Relays
G2R-2-S, G2R-2-SD, G2R-2-SN, G2R-2-SNI, G2R-2-SNDI
G2R-2-SND
Terminal Arrangement/Internal Connections 
(Bottom View)
G2R-2-S G2R-2-SN G2R-2-SNI (AC)
G2R-2-SN G2R-2-SNI 
(DC)
G2R-2-SD 
(DC)
G2R-2-SND G2R-2-SNDI 
(DC)
29 max. 2.5
28 max.
(27.0)*
6
2
20
0.5 2.6
13 max.
10
4
7.5
5 5
19.4
8.9
1
8 6 57
3 421
8 6 57
3 42
+
-
1
8 6 57
3 42
+
-
1
8 6 57
3 42
+
-
1
8 6 57
3 42
*Average value
(28.5)* (12.5)*
(After confirming coil 
polarity, wire correctly.) 
29 max.
(1.141)* 4.1 max.
(0.161)*
13 max.
(0.511)*7.3 max.
(0.287)*
29 max.
(1.141)*20
6
0.5
2.6
2.4
7.5
5 5
19.4
8.9
*Average value
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Relays with PCB Terminals
DPDT Relays
G2R-2, G2R-2-H
Mounting Holes 
(Bottom View)
Terminal Arrangement/
Internal Connections 
(Bottom View)
Tolerance: ±0.1
DPST-NO Relays
G2R-2A, G2R-2A-H
DPDT Relays
G2R-24
DPST-NO Relays
G2R-2A4
Double-winding Latching Relays with PCB Terminals
SPDT Relays
G2RK-1
29 max.
25.5 max.
(0.3)
13 max.
4 0.3
0.5 0.5
0.15
1
29 max. 13 max.
25.5 max.
(25.2)* (0.3)
0.34 0.15
0.5 1
29 max. 13.5 max.
25.5 max.
(24.7)*
4 0.3
0.5 0.5
0.15
1
29 max. 13.5 max.
25.5 max.
4 0.3
0.15
0.5 1
29 max. 13 max.
25.5 max.
(25.2)*
4
(0.3)
0.3
1
0.5 1
15
5 5
7.5
(2.7)
(2.1)(2.1)
Eight, 1.3-dia.
holes
20
5
7.5
(2.7)
(2.1)(2.1)
Six, 1.3-dia.
holes
15
5 5
7.5
(2.7)
(2.1)(2.1)
Eight, 1.3-dia.
holes
20
5
7.5
(2.7)
(2.1)(2.1)
Six, 1.3-dia.
holes
20
7.5
3.5 3.5
(2.1)
Seven, 1.3-dia.
holes
5
(2.7)
1
8
3 42
6 57
1
8
3 4
6 5
1
8
3 42
6 57
1
8
3 4
6 5
1
7
3 4
5
2
6
S R
+
-
+
-
(25.2)*
(28.8)* (12.7)*
(12.7)*
*Average value
*Average value
*Average value
*Average value
*Average value
(28.8)*
(24.7)*
(28.8)* (12.8)*
(12.8)*
(12.8)*(28.6)*
(28.6)*
(No coil polarity)
(No coil polarity)
(No coil polarity)
(No coil polarity)
(After confirming coil
 polarity, wire correctly.)
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Double-winding Latching Relays with PCB Terminals
SPST-NO Relays
G2RK-1A
Mounting Holes 
(Bottom View)Terminal Arrangement/Internal Connections 
(Bottom View) Tolerance: ±0.1
DPDT Relays
G2RK-2
DPST-NO Relays
G2RK-2A
SPDT Relays
G2R-1-T
Relays with Quick-connect Terminals
SPST-NO Relays
G2R-1A-T
Note:   Model number of quick-connect terminal 
is 187.
29 max. 13 max.
25.5 max.
(25.2)*
(0.3)
4 0.3 0.51 0.16
1
29 max. 13 max.
25.5 max.
(25.2)*
(0.3)
4 0.3 0.18 0.18
1
1 0.15
29 max. 13 max.
25.5 max.
(0.3)
4 0.3 0.18 1
1 0.15
30.5 max.
7.5
5.2 5.2
17.4
Five, 1.3-dia. holes
4.75 0.5
8.5
29.5 max.
2.5
45 max.
14 max.
30.5 max.
7.5
17.4
5.2
Five, 1.3-dia. holes
4.75 0.5
8.5
29.5 max.
2.5
45 max. 14 max.
20
7.5
3.5
(2.1)
(2.7)
Six, 1.3-dia.
holes
5
10
5 5
7.5
(2.7)
(2.1)
(2.1)
Eight, 1.3-dia.
holes5
(2.7)
5
7.5
(2.7)
(2.1)
(2.1)
Six, 1.3-dia.
holes5
15
(2.7)
Mounting Holes (Bottom View)
Tolerance: ±0.1
38 Two M3 or two 3.5 dia.
Terminal Arrangement/Internal Connections 
(Bottom View)
Mounting Holes (Bottom View)
Terminal Arrangement/Internal Connections 
(Bottom View)
38 Two M3 or two 3.5 dia.
1
7
4
5
2
6
S R
+
-
+
-
1
10
4 53
7 68
2
9
S R+
-
+
-
1
10
4 5
7 6
2
9
S R+
-
+
-
1
5
4 32
1
5
4 3
(After confirming coil
 polarity, wire correctly.)
(After confirming coil
 polarity, wire correctly.)
(After confirming coil
 polarity, wire correctly.)
(No coil polarity)
(No coil polarity)
(28.8)* (12.8)*
(12.8)*(28.8)*
*Average value
*Average value
*Average value
(29.7)*
(13.1)*
(43.9)*
(43.9)* (13.1)*
(29.7)*
*Average value
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P2RF-05 Mounting Holes
(for Surface Mounting)
Terminal Arrangement
P2RF-08
7
Five M3.5 x 8
71.5 max.
4
19.5 max.
2
4 dia. holes
35.5
19.5
30 max.
54 max.
4.2 dia. hole
30+0.05
M3 or 3.2 dia. 
hole
7
71.5 max.
4 19.5 max.
Eight M3.5 x 8
2
4 dia. holes
35.5
19.5
30 max.
54 max.
4.2 dia. hole
30+0.05
M3 or 3.2 dia. 
hole
Mounting Holes
(for Surface Mounting)
Terminal Arrangement
Track/Surface Mounting Sockets
P2RF-05-E Mounting Holes
(for Surface Mounting)
Terminal Arrangement
(Top View)
3.2-dia. 
hole
M3 or 
3.5-dia. 
hole
M3.5 screw
85.5 max.
3.5-dia. 
hole
16.0 max.
59 max.
48 max.
39.5
35.5
11.5
Note:   Pin numbers in parentheses apply to DIN standard.
61 max.
(11)
(12)
(14)
(A1)
(A2) 1
2
3
4
5
39.5+0.1
85.5 
max.
2 1.5 M3 screw
3.5 dia. hole
16.0 max.
5
63.0
max.
48.0 max.
2
3
39.5
35.5
11.5
61.0 
max.
P2RF-08-E Terminal Arrangement
(Top View)
Mounting Holes
(for Surface Mounting)
3.2-dia. 
hole
M3 or 
3.5-dia. 
hole
39.5+0.1
8
1
6 3
7 2
5 4
(A1)
(A2)
(21)
(22)
(24)
(11)
(12)
(14)
5
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Back Connecting Sockets
P2R-05P (1-pole)
1 4 7
6
4.5
15
4
3.5
1.2
1.5
7 4
36 max.
14.5 max.
35.5 max.
Tolerance: ±0.1
4
6
4.5
Five 1.6 dia.
holes
15
4
7
(5)
Mounting HolesTerminal Arrangement
P2R-08P (2-pole)
4 70.3
5
5
20
1
2.8
1.5
7.5
36 max.Terminal plate thickness: 0.3
14.5 max.
35.5 max.
7.5 Eight 1.3 dia. holes
5
5
20
(4.3)
Mounting HolesTerminal Arrangement
P2R-05A (1-pole)
Panel Cutout
Terminal Arrangement
P2R-08A (2-pole)
75
1.20.3
6.7
3.8
16.7 5
Five 3 x 1.8 dia. holes
6
36 max.Terminal plate thickness: 0.3
14.5 max.
35.5 max.
7
1.20.3
5
36 max.Terminal plate thickness: 0.3
14.5 max.
35.5 max.
7
5
20
2.8
2.8
2.6
Eight 3 x 1.2 dia. holes
7.5
13.6+0.1
30.5+0.2
Recommended thickness of 
the panel is 1.6 to 2.0 mm
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Mounting Height of Relay with Socket
36
G2R Relay
P2R-_P 
Socket 30
G2R Relay
P2R-_A 
Socket
Mounting Track
PFP-100N, PFP-50N PFP-100N2
It is recommended to use a panel 1.6 to 2.0 mm thick.
L: Length
1 m       PFP-100N
50 cm   PFP-50N
1 m       PFP-100N2
End Plates
PFP-M
Spacers
PFP-S
4.5
15 25 25 25 25 *
10 10
L
7.3+0.15
35+0.3 27+0.15
1
4.5
15 25 25 25 25 15
10 10L
35+0.3 27 24
16
29.2
1 1.5
50
11.5
10M4 x 8 pan 
head screw
10
6.2 1.8
1
35.5 35.3
1.8
1.3
4.8
5
16
12
44.3 34.8
16.5
Mounting Plates
P2R-P
90
R2.25 10 elliptic 
holes
4.5 13.6
3.4
30.549 42+0.1
Square hole
9+0.1 18+0.15 18+0.1518+0.15 18+0.15 9+0.1
72+0.2 t = 1.6 mm
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KS
PRESSURE TRANSMITTER
TECHNICAL DATA
Main Features
• Ranges: from 1 to 1000 bar 
• Nominal Output Signal:
    4...20mA (2 wires)
    0...10Vdc / 0.1...5.1Vdc / 0.1...10.1Vdc /  0...5Vdc /
    1...5Vdc / 1...6Vdc / 1...10Vdc / 0.2...10.2Vdc (3 wires)
    0.5...4.5Vdc (3 wires - ratiometric)
• Compact size
• Wetted parts: Stainless steel
• SIL 2 certified according to IEC/EN 62061:2005
KS transmitters are based on film sensing element deposited on 
stainless steel diaphragm.
Thanks to the latest state of the art SMD electronics and compact 
all stanless steel construction, these products are extremely robust 
and reliable, with SIL2 certification supplied as standard. 
KS transmitters are suitable for all industrial applications, specially 
on hydraulics (presses, pumps, power pack, fluid power, etc.) with 
severe conditions usually with high level of shock, vibration, and 
pressure and temperature peaks.
GEFRAN
S
A
FETY GUARA
N
T
E
E
Output signal VOLTAGE RATIOMETRIC CURRENT
Non Linearity (BFSL) ± 0.15% FS (typ) ± 0.25% FS (max)
Hysteresis + 0.1% FS (typ) + 0.15% FS (max)
Repeatability ± 0.025% FS (typ) ± 0.05% FS (max)
Zero offset tolerance ± 0.15% FS (typ) ± 0.25% FS (max)
Span offset tolarance ± 0.15% FS (typ) ± 0.25% FS (max)
Accuracy at room temperature (1) < ± 0.5% FS
Pressure ranges (2) From 1 bar to 1000 bar (See table)
Resolution Infinite
Overpressure (without degrading performance) See table
Pressure containment (burst test) See table
Pressure Media Fluids compatible with Stainless Steel AISI 430F and 17-4 PH 
Housing Stainless Steel AISI 304  
Power supply  (4) B/M/P 10...30Vdc
R 11...30Vdc
N/C/T/Q 15...30Vdc
5Vdc ± 0,25V 10...30Vdc
Max current absorption 15mA 35mA
Dielectric strenght 250 Vdc
Zero output signal B/M/P/R/N/C/T/Q 0.5Vdc (X) 4 mA (E)
Full scale output signal B/M/P/R/N/C/T/Q 4.5Vdc (X) 20 mA (E)
Allowed load ≥ 5KΩ see load diagram
Long term stability < 0.2% FS/per year 
Operating temperature range (process) -40...+125°C (-40...+257°F)
Operating temperature range (ambient) -40...+105°C (-40...+221°F)
Compensated temperature range -20...+85°C (-4...+185°F)
Storage temperature range -40...+125°C (-40...+257°F)
Temperature effects over compensated range (zero) ± 0.01% FS/°C typ. (± 0.02% FS/°C max.)
Temperature effects over compensated range (span) ± 0.01% FS/°C typ. (± 0.02% FS/°C max.)
Response time (10...90%FSO) < 1 msec.
Warm-up time (3) < 30 sec.
Mounting position effects Negligible
Humidity Up to 100%RH non-condensing
Weight 80-120 gr. nominal
Mechanical shock 100g/11msec according to IEC 60068-2-27
Vibrations 20g max at 10...2000 Hz according to IEC 60068-2-6
Ingress protection IP65/IP67
Output short circuit and reverse polarity protection YES
EC Conformity According to Directive 2014/30/EU
This symbol present on the product label stands for further indications on product manual. For correct and safe installation, follow the 
instructions and observe the warnings contained in this manual. No hazards shall arise by any reasonably foreseeable misuse in a way not 
intended, and not described in this manual. The complete manual is available for download from the website www.gefran.com. 
UL file number E216851
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PRESSURE RANGES
RANGE 
(Bar) 1 1.6 2 2.5 4 6 10 16 20 25 40 60 100 160 200 250 400 600 1000
Overpressure 
(Bar) 6 6 6 10 8 12 20 32 40 50 80 120 200 320 400 500 800 1200 1200
Burst pressure 
(Bar) 9 9 9 15 16 24 40 64 80 100 160 240 400 640 800 1000 1500 1500 1500
INSTALLATION DRAWINGS
Connector EN 175301-803 Form A Connector EN 175301-803 Form A
Connector EN 175301-803 Form C Connector EN 175301-803 Form C
Connector M12x1 Connector M12x1
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ELECTRICAL CONNECTION - Connectors
2 1
3 4
4 pin
male connector
Protection IP67
Z – 4 pin  male 
connector M12 x 1
4 pin DIN 
Form A
Protection IP65
E - EN 175301-803
4 pin MicroDIN
Form C
Protection IP65
C – EN 175301-803
F – 3 pole cable 
Shielded cable 
3x26 AWG - Length 1 m
Shield
Brown
Red
BlackProtection rating IP65
ELECTRICAL CONNECTION – RATINGS
ELECTRICAL CONNECTION IP RATING cULus CERTIFIED TEMPERATURE RATINGS
F – 2/3 pole cable * IP65 -10+105°C
Z - 4 pole male connector M12 x 1 IP67 X -40+105 °C
E - 4 pole solenoid connector
     EN 175301-803-A IP65 X -40+105 °C
C - 4 pole microsolenoid connector
     EN 175301-803-C IP65 X -40+105 °C
*UL certified version not available.
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VOLTAGE AMPLFIED OUTPUT
ELECTRICAL CONNECTION - Connection diagrams
CURRENT AMPLIFIED OUTPUT - mod. E
CONTROLLER
SUPPLY
SIGNAL
Red
Black
CONTROLLER
AMPLIFIER
OUTPUT
SUPPLY
Red
Brown
Black
LOAD DIAGRAM
Current output
POWER SUPPLY VOLTAGE
RL = < (Vsupply -10V)/0.02A
Operating
Area
TO
TA
L 
LO
AD
 R
ES
IS
TA
NC
E 
RL
Ω
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SIL CERTIFICATION (Safety Integrity Level) – FUNCTIONAL SAFETY
Safety is a critical requirement especially for machine builders. The new European Directive 2006/42/EC defines all the essential 
requirements in this regard.
In the context of functional safety, the European directive is received by the technical standard IEC / EN 62061 “Safety of machinery - 
Functional safety of safety-related electrical, electronic and programmable electronic control systems”(SRECS)
KS  pressure transmitters are certified SIL CL 2 by the Certification Body TÜV Rheinland with Test Report No.FS 28712235, in 
accordance with that rule, for use in applications “High Demand Mode” and then may  be used in SRECS systems of machinery, where 
the safety variable to control will be the pressure of a fluid.
NOTES: 1)The SIL certification is supplied standard, and is available for pressure ranges from  0 ... 4  bar and above
  2) For models with voltage amplified output, SIL certification is only available for versions with output at atmospheric pressure  
       greater than zero volts (ie: 0.1 ... 10.1 V)
  3) Full specifications and installation and user manual of KS certified SIL 2 can be downloaded directly from the website  
      www.gefran.com
ACCESSORIES ON REQUEST
MATING CONNECTORS
DESCRIPTION IPRATING CODE
cULus
CERTIFIED
TEMPERATURE
RATINGS
Connection E
EN 175301-803 4 pin DIN Form A 
(P 18) - H=32
IP65
CON064 X -40+125 °C -40+65°C (cULus)
CON113 X -40+90°C
Connection E 
3 pole connector + ground EN 175301-803-A 
H28
IP65
CON045 X -40+125 °C -40+65°C (cULus)
CON114 X -40+90°C
Connection C
EN 175301-803 4 pin MicroDIN Form C (P 8) IP65
CON047 -40+125 °C
CON116 X -40+90°C
Connection Z
4 pole female cable connector M12x1 IP67
CON293 -25+85°C
CON087 X -25+90°C
Connection Z
4 pole female cable connector, 90° M12x1 IP67
CON050 -25+85°C
CON088 X -25+90°C
EXTENSION CABLES*
DESCRIPTION IPRATING CODE
cULus
CERTIFIED
TEMPERATURE
RATINGS CABLE COLOR CODE
Pin Wire
Connection Z
female connector M12x1 
+ 2/3/5/10m of cable
IP67 CAV220 X -30+80°C 1 Brown
CAV221 2 White
CAV222 3 Blue
CAV223 4 Black
* Other lengths on request
For cULus applications extension cables, a 3 pole 26AWG Style 2464 cable is advised
SEALING CODE ACCORDING TO PROCESS CONNECTION
PROCESS CONNECTION STEEL + NBR NBR FKM
G 1/4 gas male DIN E GUA036
G 1/2 gas male DIN E GUA380
M12x1,5 GUA166
G 1/4 gas male DIN A RON300
M14x1,5 GUA036
M10x1 GUA385
G3/8 GUA190
G1/8 GUA385
7/16-20 UNF GUA175 178
ACCESSORIES DRAWINGS
DESCRIPTION CODE DRAWING
Connection E
EN 175301-803 4 pin DIN 
Form A (P 18) H=32
CON064
CON113
Connection E
3 pole connector + ground EN 175301-803-A 
H=28
CON045
CON114
Connection C
EN 175301-803 4 pin MicroDIN 
Form C (P 8) 
CON047
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DESCRIPTION CODE DRAWING
Connection C
EN 175301-803 4 pin MicroDIN 
Form C (P 8)
CON116
Connection Z
4 pole female cable connector M12x1 
CON293
CON087
Connection Z
4 pole female cable connector, 
90° M12x1 
CON050
CON088
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ORDERING INFORMATION
Pressure transmitter  KS
Mechanical and/or electrical characte-
ristics differing from standard may be 
arranged on request. 
Ex: KS - E - E - C - B04C - M - V
Pressure transmitter KS with 4 to 20 mA output signal, G1/4 male (DIN 3852-E) pressure connection, microDIN electrical 
connector, 0...400 bar pressure range, ± 0.25% FS non-linearity, 1 msec response time.
Calibration StandardS
Instruments manufactured by Gefran are calibrated against precision pressure calibration equipment wich is traceable 
to International Standards.
Sensors are manufactured in compliance with: - EMC 2014/30/EU Compatibility Directive
      - RoHS 2011/65/EU Directive
      - 2006/42/EC Machinery Directive
Electrical installation requirements and Conformity certificate are available on our web site: www.gefran.com
RESPONSE TIME
V Fast (< 1 msec)
NON-LINEARITY
M ± 0,25% FS BFSL
MEASUREMENT RANGE
bar bar
B01U 1* B04D 40
B1V6 1.6* B06D 60
B02U 2* B01C 100
B2V5 2.5* B16D 160
B04U 4 B02C 200
B06U 6 B25D 250
B01D 10 B04C 400
B16U 16 B06C 600
B02D 20 B01M 1000
B25U 25
*SIL and UL certification not available
M V
NOTE:  - cULus listed version is available on request (see ordering information)
 - Available on request different types of output signal, pressure    
 connections and electrical connections. Please consult Factory.
OUTPUT SIGNAL
0.1...5.1 Vdc B
0.1...10.1 Vdc C
4...20 mA E
0...5 Vdc M*
0...10 Vdc N*
1...5 Vdc P
1...6 Vdc R
1...10 Vdc Q
0.2...10.2  Vdc T
0.5...4.5 Vdc X
* SIL Certification not available
PRESSURE CONNECTIONS
G 1/4 gas male
(DIN 3852-E) E
G 1/2 gas male 
(DIN 3852-E) 3
ELECTRICAL CONNECTIONS
4-pin connector microDIN 
(P8) C
4 pin connector
M12x1 Z
4-pin connector DIN 
(P18) E
2/3 pole shielded cable 
(1m) F(*)
(*) UL certification not available
2130 x x 00
000=vers. standard
00U=vers. cULus listed
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